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<^ (S4) Title: PYR A DAZING COMPOUNDS AS OSK-3 INHIBITORS 



(57) Abstract: The present invention relates generally to inhibitors of the kinases, such as GSK3, and more particularly to fused 
pyradazine compounds according to formula (I) and methods of their use. 
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PYRADAZJNE COMPOUNDS AS GSK-3 INHIBITORS 
FIELD OF THE INVENTION 

The present invention relates generally to inhibitors of the kinases, such as 
GSK3, and more particularly to fused pyradazine compounds. 
5 BACKGROUND OF THE INVENTION 

The present invention provides compounds that are useful pharmacological 
agents for disease states that are mediated (for example, alleviated) through the 
inhibition or antagonism, of protein kinases. In particular, the present invention 
relates to compounds that demonstrate protein tyrosine kinase and/or protein 
10 serine/threonine kinase inhibition. 

The protein kinases represent a large family of proteins which play a central 
role in the regulation of a wide variety of cellular processes and maintaining control 
over cellular function (Hanks, et al., Science . 1988, 241, 42-52). The loss of control 
over cellular regulation can often lead to aberrant cell function or death, often 
15 resulting in a disease state in the parent organism. Inhibitors of certain kinases may 
also have utility in the treatment of diseases when the kinase is not misregulated, but 
is nonetheless essential for maintenance of the disease state. In this case, inhibition 
of the kinase activity would act either as a cure or palliative for these diseases. 

As noted above, GSK3 (glycogen synthase kinase) is identified as a kinase 
20 useful in the treatment of type II diabetes. GSK3 Inhibits glycogen synthase by direct 
phosphorylation. Upon insulin activation, GSK3 is Inactivated, thereby allowing the 
activation of glycogen synthase and possibly other insulin-dependent events. 

Type II diabetes, otherwise known as Non-Insulin Dependent Diabetes 
Mellitus (NIDDM), is initially characterized by decreased sensitivity to insulin (insulin 
25 resistance) and a compensatory elevation in circulating insulin concentrations. . 

Increased insulin levels are caused by increased secretion from the pancreatic beta 
cells in an attempt to overcome the insulin resistance. The resulting - ''. 
hyperinsulinemia is associated with a variety of cardiovascular complications' 
As insulin resistance worsens, the demand on the pancreatic beta cells . 
30 steadily increases until the pancreas can no longer provide adequate levels of 
insulin, thereby resulting in elevated levels of glucose in the Wood. Thus, diabetes 
causes impaired glucose transport into skeletal muscle and increased hepatic ' 
glucose production, in addition to inadequate insulin response. The disorders and 
conditions associated with hyperglycemia and hyperiipidemia include cardiovascular 
35 disease, renal failure, and blindness. 
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GSK3 inhibition stimulates insulin-dependent processes and is consequently 
useful in the treatment of diseases and conditions, such as type II diabetes, that are 
mediated by GSK3 activity, or, more specifically, characterized by a need for the 
inhibition of GSK3. 

For example, Klein et al:. PNAS 93:8455-9 (1996) report that lithium ion 
inhibits GSK3 activity. Lithium has been reported to have anti-diabetic effects such 
as reduction of plasma glucose levels, increased glycogen uptake, potentiation of 
insulin, and stimulation of glycogen synthesis in skin, muscle, and fat cells. Lithium, 
however, effects molecular targets other than GSK3, and is, therefore, not a widely 
accepted therapy for diabetics. 

GSK3 is a proline-directed serine/threonine kinase. Other examples of GSK3 
mediated diseases or conditions include, without limitation, obesity, various CNS 
disorders such as Alzheimer's Disease, bipolar disorder, and schizophrenia, 
neurotraumatic injuries such as acute stroke, immune potentiation, baldness or hair 
loss, atherosclerotic cardiovascular disease, hypertension, polycystic ovary 
syndrome, ischemia, brain trauma or injury, immunodeficiency, and cancer. See, for 
example, published PCT application WO 00/38675, the background of which is 
herein incorporated by reference. 

Thus, the compounds of the present invention are believed useful is a variety 
of disease states, each of which may be characterized as mediated by inhibition or 
antagonism of protein kinases, more specifically GSK-3. 
SUMMARY OF THE INVENTION 

The present invention includes compounds of Formula (I): 




. (0 

as well as salts, solvates, or physiologically functional derivatives thereof, wherein 
D is N or CH; . 

R 1 is aryl or heteroaryl, where said aryl or said heteroaryl may be optionally 
substituted one or more times with C,-C 6 alky!. Ci-Ce alkoxy, Ct-Ca alkylthio, C,-C 6 
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alkylsulfinyl. d-d alkylsulfonyl, oxo, hydroxy, mercapto, carboxy, tetrazolyl. 
carbamoyl optionally substituted with alkyl, aminosulfpnyl optionally substituted by 
alkyl, acyl, aroyl, hateroaroyl, acyloxy, aroyloxy, heterparoyloxy, alkoxycarbonyl, 
halogen, C n -CB haloalkyl, heterocyclyl, heteroaryl, aryl, cyano, azido, nitro, or-NR 4 R 5 ; 
a is 1 or 2; . 
yis0,1,or2; 

R 2 is hydrogen. Ci.Cb alkyl. Ci-Ce alkenyl, d.Cg alkynyl, d.Ca haloalkyl, dC T 
cydoalkyl, halogen, heterocyclyl, aryl, heteroaryl, cyano, azido, nitro, -OR 8 , -OR B R 8 , 
-RW, -R 6 R", S(0),R 7 . -C(0)R 7 , -C(0)OR 7 , -C(0)NR 4 R s , -NR'(C=NR 4 )NR 4 R^, - 
OC(0)NR 4 R s , -OC(0)OR 7 , -C(=NR*)NR*R 6 .-NR 4 R S . -OC(0)R 7 . or -NR 7 C(6)R 7 ; 
R'is -{QJp-lQ 1 ) 
where 

Q is O, N(R a ) or S(0)y, 

pisOorl, 

y is 0, 1 , or 2, and 

Q is d-d alkyl, C3.C7 cydoalkyl, C,A haloalkyl, aryl, aryl substituted 
with -C(0)N(H)R 8 NR 4 R s or-OC(H)(OH)R B NR*R s , heteroaryl, aralkyl, 
or-R'NR^R 5 ; 

R* and R 5 are independently hydrogen, C1.C3 alkyl, d-d cydoalkyl, or R 4 and R 5 

together with the nitrogen atom to which they are bound form a heterocyclyl; 

R 6 is alkylene, arylene, heteroarylene, cydoalkylene, alkenylene, cydoalkenylene, or 

alkynylene; 

R 7 is hydrogen, d-d alkyl. d-d alkenyl. d-d alkynyl, -NRV , aryl, aralkyl. 
heteroaryl. cydoalkyl, heterocydyl, -S(0)yR 8 , -C(0)R 8 . -C(0)OR 8 , -C(0)NR 4 R 5 , - 
SfOJzNF^R 5 , 

-NR'(C=NR 4 )NR 4 R 5 , -OC(0)NR*R 8 . -OC(0)OR B , -C(=NR 4 )NR 4 R S , -NR'R 5 , or- 
NR 7 C(0)R 7 ; 

R 8 is hydrogen, d-dalkyl, d-d alkenyl, d-d alkynyl, -NR 4 R S , aryl, aralkyi; 
heteroaryl, cydoalkyl, heterocydyl, or -S(0)2R 9 ; 
R 9 is d-d alkyl or d-d haloalkyl; 
R' is d-d a'kylene; and 

R" is-OR 7 .-OC(0)NR 4 R 5 , -OC(0)OR 7 , -OC(0)R 7 i 

Preferably R 1 is optionally substituted aryl. More preferably R 1 is optionally ' 
substituted phenyl. More preferably R' is phenyl is substituted in the para position; - 



* • 
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Preferably R 3 is further defined wherein Q is N(R e ). where R 8 is H, pis 1, and 
Q 1 is optionally substituted aryL More preferably Q 1 is optionally substituted phenyl. 
More preferably the phenyl is substituted in.th'e meta or para position. 

Another aspect of the present invention inlcudes a method for the treatment 
or prophylaxis of a disorder in a mammal, said disorder being characterized by 
misregulation of GSK-3, comprising administering compound of Formula (I): 

R 1 




(I) 

including a salt, solvate, or physiologically functional derivative thereof, wherein 
10 DisNorCH; 

R 1 is defined more broadly than hereinabove to include hydrogen, d-Ce alkyl, C r C 4 
alkenyl, C,-C 4 alkynyl, d-d alkoxy, halogen, hydroxy, cyano, -S(0)yd-d alkyl, - 
NR 4 R 5 , aryl, or heteroaryl, where said aryl or said heteroaryl may be optionally 
substituted one or more times with d-d alkyl, d-d aikoxy, C,-C6 alkylthio, d-d 
1 5 alkylsulfinyl, Ci-d alkylsulfonyi, oxo, hydroxy, mercapto, carboxy, tetrazolyl, 

carbamoyl optionally substituted with alkyl, aminosulfonyl optionally substituted by 
alkyl, acyl, aroyl. heteroaroyl, acyloxy, aroyloxy. heteroaroyloxy, alkoxycarbonyl, 
halogen. d-d haloalkyl. heterocyclyl, heteroaryl, aryl, cyano, azido, nitro, or -NR'R 5 ; 
a is 1 or 2; 
20 yisO. 1,or2; 

R 2 is hydrogen, d-d alkyl. CiC alkeriyl", d-d alkynyl, d-d haloalkyl, C3-C7 
cydoalkyl. halogen, heterocyclyl. aryl, ■heteroaryl, cyano. azido, nitro, -OR 8 , -OR 6 R B , 
-R 6 R 7 . -R 6 R", S(0)yR 7 , -C(0)R 7 . -C(0)dR T , -C(0)NR'R 5 ,-WR:(C=NR 4 )NR 4 R s . - 
OC(0)NR 4 R 5 , -OC{0)OR 7 , -C(=NR 4 )NR 4 R 5 .-NR 4 R B . :QC(0)R 7 . -NR 7 C(0)R 7 ; . 

25 R 3 is -(QV(Q') 
where 

Q is O, N(R 8 .) or S(C% p is 0 or 1 ; y fs'0, 1 . or 2 and 
Q 1 is Ci.Ce alkyl, ddcyclpalkyl, C,,C e haloalkyl, aryl. aryl substituted 
with -C(0)N(H)R e NR 4 R 5 or -OC(H)(OH)R 6 NR 4 R s ', heteroaryl! aralkyt. or -R 6 NR 4 R 5 ; 
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R 4 and R 5 are independently hydrogen, Chalky!, CsAcyctoalkyl. or R 4 and R 5 . 
together with the nitrogen atom to which they are bound, form a heterocyclyl; 
R 8 is alkylene, arylene. heteroarylene, cydoalkylene, atkenylene, cycloalkenyiene, 
and alkynylene; 

5 R 7 Is hydrogen, CA alkyl. Cfi, alkenyl, d.Cealkynyt. *IR 4 R S . aryl, aralkyl, 
heteroaryl. cydoalkyl. heterocydyl, -SJOJyR 8 , -C{0)R 8 , -C(0)OR 8 , -C(0)NR 4 R s . - 
S(0)jNR 4 R s , 

-NR , (C=NR 4 )NR 4 R 5 . -OC(0)NR 4 R 5 . <>C(0)OR 8 , ^NR^NtfR 6 , -NR 4 R S , 
NR 7 C(0)R 7 

10 R 8 is hydrogen. C,.Ce alkyl. CCs alkenyl. CC alkynyl, -NR 4 R 6 , aryl, aralkyl, 
heteroaryl, cydoalkyl, heterocyclyl, or S{0)£t?; 
R B Is C,.C 6 alkyl or C,.Cs haloalkyl; 
R' is Ci-C 3 alkylene; and 

R" is -OR 7 , -OC(0)NR 4 R 5 . -OC{0)OR 7 , -OC(0)R 7 . 
15 Preferably R 1 is optionally substituted aryl. More preferably R 1 is optionally 

substituted phenyl. More preferably R' is phenyl is substituted in the para position. 

Preferably R 3 is further defined wherein Q is N(R'), where R 8 is H, pis 1, and 
Q 1 is optionally substituted aryl. More preferably Q 1 Is optionally substituted phenyl. 
More preferably the phenyl is substituted In the meta or para position/The compound 
20 of claim 9 wherein R 1 is optionally substituted phenyl. 

Preferred compounds of the present invention eliciting important biological 
response as GSK-3 inhibitors include: 

N-CycJopropyl-4-pyrazolo[1 .S-blpyridazin-aryW-pyrimidinamine; 
. N-Cydopropyl-N-methyh4-pyrazoio[1 ,5-b]pyrlda2in-3-yl-2-pyrimidi'namine; 
25 4^razolo[1,5-b]pyrWaan-3-yl-N-^ . 
N-Phenyl^pyrazolc{1.5^]pyridazirH3^y^2^yrimldinamine; 
rvK4^lorophenyl>4i)yrazoto[1.5^te . . : 

N-(4-Fluorophenyl}4^yrazo^^^ 

3- [(4-Pyrazolo[1,54)]pyridazirH3-yl-2^ 

30 4-[(4-Pyrazolo[1,5^]pyridadn-3-vl-2-pSTlmklihyl)amino]berGoTcacW ' 

4- Pyrazolo[1,5^]pyridazin-3-yt-N-[3^tffl^ 
N-(3-NHrophenyl)^pyrazolo[1 ^ 

N-(2-Chlorophenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2-pyrimidinamine; 
NK4-MethoxyphenylHwrazolo[1,5^]p^daan-3-yl-2-pyrimidinamipe; 
35 4-Pyrazolo[1,5-b]pyridazin-3-yl-N-<3,4,5-trimethoxyphenyl)-2-pyrimldlnamine; 
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N-[3-(1 ,3-Oxazol-5-yl)phenyl]-4-pyrazQtol1 ,5-bJpyridazin-3-yh2-pypmidihamine; 
N-(4-Pyrazolo[1 ,5-b]pyiida2in-3-yl-2-pyrimidinyl)-1 H-benzimidazol-6-am!ne; 
N-(4-Pyrazolo[1 ,5-b]pyridazin-3-yl-2-pyrimidinyt)-1 ,3-berizoxazol-2-amlne; 
^6-Chloro-1H4)enzimidazol-2-y^ 
5 pyrimidinyi)amine; • 

N-(4-ChlorobenzylH-pyrazolo[1,5-b]pyridazir>^-yt-2-pyrinfiidinamine; 
N',N 1 -Dimethy!-N 3 -(4-pyrazolo{1 ,&-b]pyridazif»-3-yl-2-pyrimldinyl)-1 ,3- 
propanediamine; 

N-[3^4-Morpholinyl)propylJ^yrazolc^ 
1 0 N-[3-{4-Methyl-1 -piperazlnyl)propyl]-4-pyrazolo[1 ,5-b]pyridazin-3-yl-2-pyrimidinamine; 
1 -{3-[(4-Pyrazolol1 ,5-b]pyrkJazirv^^2-pyrimidinyl)amino]propyI} ; 2-pyrrolidinone; 
N-[3-Chloro^-(4-methyH -piperazinyl)phenyll-4-pynazo!ot1 ,5-b]pyridazin-3-y^- 
pyrimidinamine; 

N-[4-(4-Methyl-1 -piperazinyl)phenylJ-4-pyrazo!o[1 ,5-b]pyridazin-3-yl-2- 
15 pyrimidinamine; 

N-[3-Methyi-4-<4-niethyl-1 -piperazinyl)phenyl]-4-pyrazoloI1 ,5-b]pyridazin-3-yl-2- 
pyrimidinamine; 

N-[4-(4-Methyl-1 -piperazinyl)-3-(trifluoromethyl)phenyl]-4-pyrazolo[1 ,5-b]pyridazin-3- 
yi-2-pyrimidinamine; 
20 N-[3^h!or(>^(4-morpholinyl)phenyIH^yrazoto['' ,5-b]pyridazin-3-yl-2- 
pyrimidinamine; 

N-{4-[(Diethylamino)methyl]phenyl}^pyrazo^ 
N-[2-(Diethylamino)ethyQ-4-[(4-pyrazolo[1 ,5-b]pyridazin-3-yl-2- 
pyrimidinyl)amino]benzamide; 
25 N-Cyclopropyl-4-(2-methylpyrazoloI1 ,5-b]pyridazin-3-yl)-2-pyrimidinamine; 
N-Cyclopropyl^2^thylpyrazolo[1,5-b]pyridaziiv3-yl>-2^yrimidinam!ne; 
4-(2-Butylpyrazolo[1 ,5-b]pyridazin-37yl)-N-cyclopropyl-2-pyrimidInamlne; • 
N^4-MethyM-piperazlnyOphenyO^(2-rf«^^ 
pyrimidinamine; 

30 4-(2-Ethylpyrazolo[1 ,5-b]pyridazin-3-yl)HN-[4-{4-methyH-piperazinyl)phenyI]-2- 
pyrimidinamine; 

4-(2-Butylpyrazolo[1 ,5-b]pyridazin-3-yi)-N-[4-<4-methyl-1 -piperazinyl)pheny[]-2- 
pyrimidinamine; , 

N-CycIopropyl-4-(6-melhoxypyrazolo[1 ,5-b]pyridazin-3^yl)-2-pyrimidinamine; 
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4-(6-Methoxypyrazo!o[1.5-b]pyridaarv^ 
pyrimidinamine; 

3- [2-(C^dopropylarninoH-pyrimldiny0pyi^plo[1,5-b]pyridazin^-ol; 
N-Cydopropyl^(6HSopropoxypyrazolo(1,5^]pyri^ 
N-[4^6-lsopropoxypyrazo!o[1,5-b]pyridazto-3-^^ 
piperazinyl)phenyl]amine; 

342-(Cydopropylamino)-4^yrimidiny0pyra2o!o[1,5-b]pyridazin-6-yl 
trifluoromethanesulfonate; 

4- [6-(2-Chlorophenyl)pyrazolo[1,5-b]pyrida2^ 

N^dopropyl^[6^2-thienyl)pyraz(^[1,54)]pyTida2jn^ylh2ijyrimidinamina; 

N^dopropyl^[6^4^uorDphenyl)pyrazolp[1,54j]pyridarin-3-yn-2^yrimidinaiTOne; 

N-C^dopropyl^(6-vinylpyrazolo[1,5-b]pyridazln-3-yl)-2-^yrimidinamine; 

N-Cydopropy!^[6H4-morpholinyl)pyrazo!o[1,5-b]pyridazir>^yO-2-pyrimidinamine; 

N^iydopentyl-a-p^cydopropylaminoH-pyrimldinyOpyrazololl.S-blpyridazin-e- 

amine; 

N<tydopropyM^6-(1-pyrrolidinyl)pyrazolo[1,^ 

N-Cydopropyl-4-[6-(2-fiuorcMt-pyridinyl)pyrazolo[1,5-b]pyridazin-3-yI]-2- 

pyrimldinamine; 

N-CydopropyM-[6-(phenylsulfanyl)pyrazolo[1,54>]pyridazin-3-yl]-2-pyrimidinamine; 

4Hp^4-Fluorophenyl)pyrazolo[1,54>]pyridad^ 

pyrimidinamine; 

4-[6-(4-Fluorophenyl)pyrazolo[1 ,5-b]pyridazin-3-yl]-N-[4-(4-methyl-1 - 
piperazinyl)phenyI]-2-pyrimidinamine; 
N\N t -Dimethyl-N 4 ^446-(4-rTO^^ 
1 ,4-benzenediamine; 

1-(Dimethylamino)^-[4-({4-[6-(4HTrorpholi^^ 
pyrimidinyl}arnino}phenoxy]-2-propanor; 

N-(1 ,3-benzodiox<*5-yl)-4-pyrazolo[1 ,54)]pyrldazin-3-yl-2-pyrimidinamine;. 
N-(2.3-Dihydro-1.44)enzodioxin^yi)-^pyrazolo[1,5-b]pyridazin-3-yl-2- 
pyrimidinamine; " " ' ' 

N-[3-Methoxy-&-(trifluorornethyl)phenyl]-4-pyrazolo[1 ,5-b]pyridazin-3-yl-2- 
pyrimidinamine; '-. ' > 

4-[(4-Pyrazolo[1 ,5-b]pyridazin-3-yl-2-pyrimidiny))amino]benzonitrite> f ; 
N-(4-Nitrophenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2-pyrimidinamine;. ' ^ 

N-(3-MethoxyphenylH-pyrazblol1,5-bJpyridazin-3-yl-2-pyrimW]namiheL ... 
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N^3.5^imelhylphenyl)^pyrazolo[1,5^]pyridazln^yK2i?yrimidinamine; 
4-[2-(4-methoxyphenyl)pyrazolo[1 ,54)]pyridazin-3-yl]-N-phehylpyrirnidin-2-amine; 
4-[2-(4-methoxyphenyl)pyra2oIo[1 ,5-b]py^da2!n-3-y^l-^H3- ' 
(trifluoromethyl)phenyl]pyrimIdin-2-amin'e; 
5 N-(3,4HJifluorophenylH42^4-methoxyphenyl)pyrazolo[1 ,5-b]pyridazin-3-yl]pyrimidin- 

2- amine; _ 

N-{2,3-dihydro-1 .^enzodloxin-e-ylH^P^methoxyphenylJpyrazolofl ,5-b]pyridazin- 

3- ylJpyrimldin-2-amine; 

N-[4^loro-3-(trifluoromethy1)phenylM-[ 2 ^^ 
10 b]pyridaan-3-yQpyrim!din-2-amine; 

N-phenyl^2K4^tri(luoromethyl)phenyflpyrazolo[1,5-b]pyridazin^yl}pyrirnidin-2- 
amine; 

N-[3^trifluoromethyl)phenylH^2-[4-(trifluoromethyl)phenynpyi^olo[1,5-b]pyridazi^ 

3- yI}pyrimidln-2-amine; 

1 5 I^(3,4-difluorophenyl)-4-{2-[4-(trifluoromethyl)phenyl]pyrazolo[1 ,5-b]pyridazin-3- 
yl}pyrimidin-2-amine; 

N-(2,3-dihydro-1 ,4^benz(wJioxirH6-yl)-442-[4-(trifluoromethyl)phenyQpyrazolo[1 ,5- 
b]pyridazin-3-yl}pyrimJdln-2-amine; 
N-[4^hloro-3-(tn^uoromethyl)pheny^^ 
20 b]pyridazin-3-yl}pyrimidin-2-amine; 

442^4^lorophenyl)pyTazolo[1,5-b]pyridazin-3-yQ-N-phenytpyrirnidin-2-amine; 

4- [2-(4-<iilorophenyl)pyrazolo[1.5-b]pyridazin-3-yIl-N-[3- 
(trifluoromethy1)phenyQpyrimldiiv2-amine; 
4-[2^4^lorophenyl)pyiazolo[1,54>]pyridazin-^ 

25 amine; ..: 

4^2^4^lorophenyl)pyrazolo[1 f 5*]pyrid^ 

yl)pyrimidiri-2-amine; .•; 

442-(4^orophenyl)pyrazoto{1 l 54)]py^ 

(trifluoromethyl)phenyl]pyrimldin-2-aminff; ': 
30 4^6-methy1-244-(trfluoromethy^ 

phenylpyrimidin-2-amine; . ' • 

N-(2,3KJihydro-1,44>enzodioxin-6-yl)^ 

b]pyridazin-3-yl]pyrimidiiV2-amine; . .. ?: 

N-[3.5-bis(trifluoromethyl)phenyQ^iDyrazd^^ 
35 N-(3,5-dimetho>cyphenyl>-4-pyfazolol1 ,5rb]pyridazin-3-yl-2-pyrimidinamjne; 
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N-(4-sec4)utylphenyl)-4^yrazolol1.5-b]pyridazin-3-^2-pyrimidinamine; 
N-(4-tert^utylphenyl)-4^yrazo!o[1,5*]pyridazi^ 
N-{3,5-<lichloropheny!)-4-pyraz o l 0 l'' ,5-bJpyridazln-3^2^yrirridinarnine; 
^3A^ichlorophenylH-pyra^ol1.^b]Pyri^ 

^3,5<iifluoropheny1}^yrazDlot1,5-bto . . 

N-[3^romo-5^trinuoromethyl)pheny0^pyi^olo[1,54)]pyridazin-3-yl-2- 

pyrimidinamine; 

N-(3,4-dihydro-2H-1 ,5*enzodioxepin-7-yl)-4-pyrazolol1 ,5-b]pyridazin-3-yl-2- 
pyrimidinamine; 

3- [(4-pyrazolo[1,5^]pyrida2in-3-yl-2-pyrimidlnyl)amino]-5-(lrifluoromethyl}^ 
N-(3,4KlifluorophenylHi3y^oto[1.^]pyridazIrh3-yl-2^yrimidinamine; 
N-[4K;hlora-3-(trifluoromethyl)phenyQ-4-pyrazoIo[1,5-b]pyridazin-3-yl-2- 
pyrimidinamine; 

N-pheny^(2-phenylpyrazolo[1,5-b]pyrida2in-3-yl)-2i)yrimidinamine; 

4^2-phenylpyi^olo[1,5^]pyridazin-3-yl>-l^[3^trifluoromethyl)phenyf}-2- 

pyrimidinamine; 

N-[4-chloro-3-(trinuoromethyl)phenyl]-4-{2-phenylpyraz»lo[1 ,5-b]pyridazin-3-yl)-2- 
pyrimidinamine; 

N-{2,3-dihydro-1 ,4-benzodioxin-6-yl)-4-(2-phenyIpyrazolo[1 ,5-b]pyridazin-3-yl)-2- 
pyrimidinamine; 

N-(3.5KiinuorophenytH^2i3heny]pyrazolo[1,^ 

N-(3,4^ifluorophenyl)^(2iJhenylpyrazqlo[1,5-b]pyrida2in-3-yl)-2-pyrimidinam 

4- [2-(4-fluoropheny1)pyrazolo[1,54>]pyridaan-3-^ 

N-{2.3-dihydro-1 ,4-benzodioxin-6-yl)-4-[2-(4-fluorophenyl)pyrazoto[1 ,5-b]pyridazin-3- 
yQ-2-pyrimidinamine; 

4-[2-(4-fluorophenyt)pyrazo!o[1,5-b]pyrite^ 
pyrimidinamine; 

N-[4K*loro-3^Wfluorometh^ 
3-y1]-2-pyrimidinamine; 

N-(3,4-difluorophenyl)-4-[2-(4-fluorophenyl)pyfazoIot1 t 5-bJpyridazin"-3-yl]-2- 
pyrimidinamine; 

N-phenyt-4-{2-[3-{trifIuoromelhyl)phenyl]pyrazo!o[1 ,5-b]pyridazin-3-yl}-2- . 
pyrimidinamine; . r, 

N-(2,3-dihydro-1 ,4-berKodioxin^-yl>^{2-[3-(trifluoromethy.l)phenyl]pyrazoro[1 ,5- 

b]pyridazin-3-yl}-2-pyrimidinamine; 



WO 2004/035588 



PCT/US2003/032"173 



N-[3-(trinuoromethyl)phenyn^243^trifluoromethyl)phenyQpyrazolo[1,5-b]pyridazin- 
3-yl}-2-pyrimidinamine; 
N-[4KJi!oro-3-(ft'fluoromethyl)pheny1^ 
b]pyn\iazin-3-yl}-2^ymnidinamine; 
5 N-(3Adifluoropheny1H^-[3-(trifluorom^ 
pyrimidinamine; 

4^6^ethyl-2^henylpyrazolo[1,5-b]pyridazir>^yl)-hH3henyl-2^yiimidinamine; 
N-(2.3-dihydro-1 ,44)er^dfoxin^ylHK6-methyl-2-pheny1pyrazoloI1 ,5-b]pyridazin-3- 
yl)-2-pyrimidinamine; 

1 0 4-(6-methyl-2-phenylpyrazolo[1 ,5^b]pyridazir>-3-yl>-N-[3-(trifluoromethyl)pheny1]-2- 
pyrimidinamine; 

N-[4^Ion>3^trifluoromethyl)phenyl]^ 
yl)-2^yrimidinamine; 

N-(3,4^ifluorophenylH-(6-methyl-2-phenylpyrazoloI1,5-b]pyrida2in-3-yl)-2- 
15 pyrimidinamine; 

4^6-methyl-2^3^trifluoromethyl)pheny0pyrazoloI1,5-b]pyridazin-3-yl)-N-phenyl-2- 
pyrimidinamine; 

i 

4^6HTiethyl-2-[3-(liifluoromethyl)phenyQpyrazolo[1,5-b]pyridazln-3-yl}-N-{3- 

(trifluoromethyl)phenyl]-2-pyrimidinamine; 
20 ^4-chloro-3-(trifluoromethyi)phenyQ-4-{6-meth^2-[3- 

(trifiuoromethyl)phenyl]pyrazolo[1 ,5-b]pyridazin-3-yl}-2-pyrimidinamine; 

N^3/l<liflucNrqphenyl)^6-methy^ 

b]pyridazin-3-yl}-2-pyTimidinamine; 

N-(2,3-dihydro-1 ,4-benzodioxin-6-yl)-4-{6-methyt-2-{3- 
25 (trifluoromethyl)phenyl]pyrazolo[1 ,5-b]pyridazin-3-yl}-2-pyrimidinamine; 

442-(44luorophenyl)^methyIpyrazoto[1,5-b]pyridazin-3-yri-N-phenyl-2- 

pyrimidinamine; • 

N-(2,3-dihydro-1 ,44?enzodioxin^yl)^2-(4-fliK)rophenyl>6-niethyIpyrazolol1 .5- 
b]pyridazin-3-yl]-2-pyrimldinarnIne; 
30 4-[2^4-fluorophenyl>-6^ethy1pyrazololT-,5-b]pyTidazin-3-ylhN-[3- 
(trifluoromethyl)phenyt}-2-pyrimidinamlne; 
N-[4^loro-3-(trifluoromethyl)pheny1^ 
b]pyridazir>-3-yIJ-2-pyrimidinamine; 

N-(3,4-d"rfluorophenyi)^-[2-(4-fluorophenyl)-6-melhylpyrazo!o[1,5-b]pyridazin-3-yll-2- 
35 pyrimidinamine; 
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4^2^dopropyIpyrazoto[1,5^]pyrldazin-3-yl)-N-phenylpyrimidin-S-amine; 

4^2Kydopropylpyrazolol1,5^]pyridaan-^ 

amine; 

M2K^dohexylpyra2do[T,5-b]pyridazii>3-y1)4^ 
5 4-(2-cydohexylpyrazdo[1 .^pyridazirv^yl^N-iCa.+KrrfluorophenylJpyrimidin-Z- 
amine; or 

a salt, solvate, or physiologically functional derivative thereof- 

Another asped of the present invention includes pharmaceutical 

compositions that include a therapeutically effective amount of the novel compounds 
10 as herein described, or a salt, solvate, or a physiologically functional derivative 

thereof and one or more of pharmaceutJcaDy acceptable carriers, diluents and 

exdpients. Preferably the composition further indudes at least one additional agent 

for the treatment or prophylaxis of diabetes. 

Another aspect of the present Invention indudes a pharmaceutical 
15 ' composition that indudes a therapeutically effedive amount of a compound as herein 

described, or a salt, solvate, or a physiologically fundional derivative thereof, and 

one or more of pharmaceutically acceptable carriers, diluents and exdpients for 

preventing or treating conditions mediated by GSK.-3. 

Another asped of the present invention inlcudes a method of treating a 
' 20 disorder in a mammal, said disorder being mediated by inappropriate G'SK-3 activity 

through the 

administration to said mammal of a therapeutically effective amount pf a compound 
as described herein, or a salt, solvate, or a physiologically fundional derivative 
thereof. Preferably the disorder is Type II Diabetes. , 

25 Another asped of the present invention indudes a novel cqrhpou'nd as herien 

described, or a salt, solvate, or a physiologically functional derivative thereof for use 
in therapy. / 

Another asped of the present invention indudes the use of acompourid'as . 
herein described, or a salt, solvate, or a physiologically functional derivative thereof" 

30 in the preparation of a medicament for use in the treatment of a disorder mediated by 
inappropriate GSK-3 activity. Preferably the disorder is Type U Diabetes. 

Another aspect of the present invention indudes a method of- treating • • 
diabetes in a mammal, induding administering to said mammal a therapeutically 
effective amount ol a novel compound as herein described-, or salt, solvate or 

35 physiologically fundional derivative thereof. 
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Another aspect of the present invention inlcudes a method of treating 
diabetes in a mammal, including administering to said mammal therapeutically 
effective amounts of (i) a compound as herelh described, or salt, solvate or . 
physiologically functional derivative thereof and (ii) at least one additional anti- 
diabetic therapy. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
As used herein, the term "lower" refers to a group having, between one and 
six carbons. Similarly, preferred groups may also be referred to by a representation 
of the number of carbon atoms such as °C*-Cy." 

As used herein, the term "alky!" refers to a straight or branched chain 
hydrocarbon, having from one to twelve carbon atoms, optionally substituted with one 
or more substituent selected from lower alkyl, lower haloalkyl, lower alkoxy. lower 
alkylthio, lower alkylsulfinyl. lower alkylsulfonyl, oxo, mercapto, amino optionally 
substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, aminosulfonyl 
optionally substituted by alkyl. nitro, or lower perfluoroalkyl, multiple degrees of 
substitution being allowed. Examples of "alkyl" as used herein include, but are not 
limited to, methyl, ethyl, propyl, n-butyl, n-pentyt, Isobutyl, and isopropyl. and the like. 
As used herein, the term "d.C 6 alkyl" refers to an alkyl group, as defined above, 
which contains at least 1 and at most 6 carbon atoms. 

As used herein, the term "alkylene" refers to a straight or branched chain 
divalent hydrocarbon radical, having from one to ten carbon atoms. Alkylene groups, 
as used herein, may optionally be substituted with one or more substituent selected 
from lower alkyl, lower alkoxy. lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, 
oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl 
optionally substituted by alkyl. aminosulfonyl optionally substituted by alkyl. nitro, 
cyano. halogen and tower perfluoroalkyl, with multiple degrees.of substitution being 
allowed. ' Examples of "alkytehe" as used herein include., but are not limited to, 
methylene, ethylene, n-propylene, hrbutylene. and the like. As used herein,.the 
terms °C,.C3alkylene^nd"Ci.C4 alkylene" refer to-analkylene-group, as defined 
above, which contains at least % and -si most 3 or 4. carbon atoms respectively. 

As used herein, the term "a'lkenyl" refers to a hydrocarbon radical having from 
two to ten carbons and at least one rarbon-carbon double bond, optionally 
substituted with one or more substituent. se.l.ected..f com lower .alkyl. lower alkoxy, 
lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by-alky!-, carboxy, carbamoyl optionally substituted by alkyl, 
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aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen and lower 
perfluoroalkyl, multiple degrees of substitution being allowed. Examples of "alkenyl" 
as used herein Include, ethenyl, propehyt, 1-butenyl,' 2-butenyl, and isobutenyl. As 
used herein, the term "Ci-CealkenyT refers to an alkenyl group as defined above 
containing at least 1 , and at most 6, carbon atoms. 

As used herein, the term "alkenylene" refers to an straight or branched chain 
divalent hydrocarbon radical having from two to ten carbon atorhs'and one or more 
carbon-carbon double bonds, optionally substituted with one or more substituent 
selected from lower alkyl, lower alkoxy, lower alkylthio, lower alkylsulfinyl.-lower 
alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, 
carbamoyl optionally substituted by alkyl, aminosulfonyl optionally substituted by 
alkyl, nitro, cyano, halogen and lower perfluoroalkyl, multiple degrees of substitution 
being allowed. Examples of "alkenylene" as used herein include, but are not limited 
to, ethene-1,2-diyl, propene-1,3-diyl, methylene-1,1-diyl, and the like. As used 
herein, the term "C^Ca alkenylene" refers to an alkenylene group as defined above 
containing at least 1 , and at most 3, carbon atoms. 

As used herein, the term "alkynyT refers to a hydrocarbon radical having from 
two to ten carbons and at least one carbon-carbon triple bond, optionally substituted 
with one or more substituent selected from lower alkyl, tower alkoxy, lower alkylthio, 
lower alkylsulfinyl, lower alkylsulfonyl, oxo, aryl, hydroxy, mercapto, amino optionally 
substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, aminosulfonyl 
optionally substituted by alkyl, nitro, cyano, halogen and lower perfluoroalkyl, with 
multiple degrees of substitution being allowed. Examples of "alkyhyl" as used herein, 
include but are not limited to acetylenyt, 1-propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 
and 1-hexynyl. 

As used herein, the term "alkynylene" refers to a straight or branched chain 
divalent hydrocarbon radical having from two to ten carbon atoms and one or "more 
carbon-carbon triple bond, optionally substituted with one or more -substituent 
selected from lower alkyl, lower alkoxy, lower alkylthio, lower alkylsulfinyl, lower 
alkylsulfonyl. oxo, hydroxy, mercapto. arninb optionally substituted by alkyl,' carboxy, 
carbamoyl optionally substituted by alkyl, aminosulfonyl optionally" substituted by 
alkyl, nitro, cyano, halogen and lower perfluoroalkyl, with multiple degrees of 
substitution being allowed. Examples of "alkynylene" as used herein include,- but are 
not limited to, ethyne-1, 2-diyl, propyne-1, 3-dryl, and the like. As used herein, the 
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term C-C 6 alkynylene , "C,.C 3 alkenylene* refers to an alkenylene group as defined 
above containing at least 1 , and at most 3, carbon atoms. 

As used herein, the term ""halogen' or 'halo-refers to fluoro (-F), chloro (-CI). 
bromo (-Br), or iodo (-1). ".'..*" 
As used herein, the term 'CA haloalkyf refers to astraight or branched 
chain hydrocarbon containing at least 1, and at most 6, carbon atoms substituted 
with at least one halogen, where halogen above is defined. Examples of branched or 
straight chained "C^ haloalkyl"* groups useful in the present invention include, but 
are not limited to, methyl, ethyl, propyl, isopropyl. isobutyl and n-butyt substituted 
independently with one or more halogens, e.g.. fluoro, chloro, bromo and iodo. 
Further examples include groups such as perfluoroalkyl. for example, trifluoromethyl 
(-CF 3 ). 

As used herein, the term "Ca-Cycycloalkyr refers to a non-aromatic cyclic 
hydrocarbon ring having from three to seven carbon atoms, which optionally includes 
1 5 a C,-C 4 alkylene linker through which it may be attached. As used herein 
"cycloalkyl" groups may optionally be substituted with one or more substituent 
selected from lower alkyl, lower alkoxy, loweralkylthio. lower alkylsulfinyl. lower 
alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, 
carbamoyl optionally substituted by alkyl. aminosulfonyl optionally substituted by 
alkyl, nitro, cyano, halogen, and lower perfluoroalkyl. with multiple degrees of 
substitution being allowed. Exemplary "Cs-C, cycloalkyl" groups include, but are not 
limited to, cyclopropyt. cyclobutyl. cyclopentyl, cyclohexyl and cycloheptyl. 

As used herein, the term "C^Cy cycloalkylene" refers to a non-aromatic 
alicyclic divalent hydrocarbon radical having from three to seven carbon atoms, 
optionally substituted with one or more substituent selected from lower alkyl, lower 
alkoxy. loweralkylthio, lower alkylsulfinyl. lower alkylsulfonyl. oxo. hydroxy, mercapto. 
amino optionally substituted by alkyl. carboxy. carbamoyl optionally substituted by 
alkyt, aminosulfonyl optionally substituted by alkyl. nitro, cyano. halogen, or lower 
perfluoroalkyl, multiple degrees of substitution being allowed. Examples of 
30 "cycloalkylene" as used herein include, but are not limited to. cyctopropyM.I-diyl, 
cyclopropyM ,2-diyl. cydobutyM ,2-dlyl, cyclopentyl-1 ,3-diyt, cyclohexyH ,4-diyl, . 
cycloheptyl-i ,4-diyl, or cydooctyM .5-diyl. and the like. 

As used herein, the term ""C^C/cycloalkenyl" refers to a non-aromatic cydic 
hydrocarbon ring having from three to seven carbon atoms, and one or more carbon- 
35 carbon double bonds, which optionally includes a d-C 4 alkylene linker through 



20 



25 
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which It may be attached, and which may optionally be substituted with one or more 
substituent selected from lower alkyl, loweralkoxy, lower alkylthio, loweralkylsulfinyl. 
toweralkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyi, 
carboxy, carbamoyl optionally substituted by alKyi; amihc«ulfbn'yf optionally 
substituted by alky!, nltro. cyano, halogen, or tower perituoroalkyl, multiple degrees of 
substitution being allowed. Exemplary "C^C, cycloalkenyr groups include, but are 
not limited to. cyclobutenyl. cyclopentenyl, cyclohexenyl and cycloheptenyl. 

As used herein, the term "C^Cr cycloalkenylene" refers to a non-aromatic 
alicycBc divalent hydrocarbon radical having from three to seven carbon atoms, and 
one or more carbon-carbon double bonds optionally substituted with one or more 
substituent selected from the group which includes lower alkyl. loweralkoxy. lower 
alkylthio. loweralkylsulfinyl. toweralkylsulfonyl. oxo. hydroxy, mercapto, amino 
optionally substituted by alkyl. carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl. nitro, cyano, halogen, lower 
perfluoroalkyl. multiple degrees of substitution being allowed. Examples of 
"cycloalkenylene" as used herein include, but are not limited to. 4,5-cyclopentene- 
1.3-diyt, 3.4-cyclohexene-1.1-diyl. and the like. 

As used herein, the term "heterocyclic' or the term "heterocyclyl" refers to a 
three to twelve-membered heterocyclic, non-aromatic/ring, which is unsaturated or 
has one or more degrees of unsaturation. which contains one or more heteroatomic 
substitutions selected from S. SO. SO* O, or N, optionally substituted with one or 
more substituent selected from lower alkyl. lower alkoxy, lower alkylthio, tower 
alkylsulfinyl, lower alkylsulfohyl, oxo. hydroxy, mercapto. amino optionally substituted 
by alkyl. carboxy, carbamoyl optionally substituted by alkyl.-a'minosulfonyl optionally 
substituted by alkyl. nitro. cyano. halogen, or lower perfluoroalkyl,' multiple degrees of 
substitution being allowed." Such, a i ring may/be optionally fused with one or more of " 
another "heterocyclic" ring(s) or cyctoalkyl ringfs). Examples of "heterocyclic" groups 
include, but are not limited to, tetrahydrofuran..pyran, 1 ,4-dioxarie. 1 ,3-dioxane,' ' 
piperidine, pyrrolidine, morpholine. tetrahydrothiopyran. tetrahydrdthiop'hene.'and the 
like. • • .... .. .. . 

As used herein, the term "aryl" refers to ah optionally substituted benzene ring 
or to an optionally substituted benzene ring system fused to one or "more.optionally 
substituted benzene rings to form, for example, anthracene, phenarithrene; or 
napthalene ring systems. Exemplary optional substi'tuenfs include lower alkyl. lower 
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alkoxy, lower alkylthio, lower alkylsuffinyl, loweralkylsulfonyl. oxo, hydroxy, mercapto, 
amino optionally substituted by alkyl, carboxy. tetrazolyl. carbamoyl optionally 
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, acyl, aroyl, 
heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy, alkoxycarbonyl, nitro. cyano, halogen, 
lower perfluoroalkyl, heterocyclyl; heteroaryl. or aryl, with multiple degrees of 
substitution being allowed. Examples of "aryT groups include, but are not limited to, 
phenyl, 2-naphthyl, 1-naphthyl, biphenyl, as well as substituted derivatives thereof. 

As used herein, the term "arylene" refers to a dkadical benzene ring or to a 
di-radical benzene ring system fused to one or more optionally substituted benzene 
rings, either optionally substituted with one or more substituent selected from.d-Ce 
alkyl, d-d alkoxy, d-C 6 alkylthio, CA alkyteulfinyl._d.Ce alkyisulfonyl, oxo, 
hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, tetrazolyl, 
carbamoyl optionally substituted by alkyl, aminosulfonyl optionally substituted by 
alkyl, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy. heteroaroyloxy, alkoxycarbonyl. 
nitro. cyano. halogen, C,.C 6 perfluoroalkyl. heteroaryl and aryl, with multiple degrees 
of substitution being allowed. Examples of "arylene" include, but are not limited to. 
benzene-1.4-diyl, naphthalene-1,8-diyl, anthracene-1 ,4-<jiyl, and the like. 

As used herein, the term "aralkyT refers to an aryl or heteroaryl group, as 
defined herein, attached through a lower alkylene linker, wherein lower alkylene is as 
defined herein. Examples of 'aralkyT include, but are not limited to, benzyl, 
phenylpropyl, 2-pyridylmethyl, 3-isoxazolylmethyl, 5-methyl-3-isoxazolylmethyl, and 
2-imidazoyly ethyl. 

As used herein, the term "heteroaryl* refers to a monocyclic five to seven 
membered aromatic ring," or to a fused bicydic aromatic ring system comprising two 
of such monocyclic five to seven membered aromatic rings. These heteroaryl rings 
contain one or more nitrogen, sulfur, and/or oxygen heterpatoms, where N-oxktes. 
and sulfur oxides and dioxides are permissible heteroatom substitutions and may be 
optionally substituted one ore more times with lower alkyl, lower alkoxy. lower 
alkylthio. lower alkylsulfinyl, loweralkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy; tetrazolyl, carbamoyl optionally substituted by 
alkyl, aminosulfonyl optionally substituted by alkyl. acyl, "aroyl, heteroaroyl, acyloxy. 
aroyloxy, heteroaroyloxy; alkoxycarbonyl, nitrp. cyano, halogen,- lower perfluoroalkyl, 
heteroaryl, or aryl, with multiple degrees of substitution being ajlowed. Examples of 
"heteroaryl" groups used-hereiri include furart, tbiophene, pyrrole, imidazole, 
pyrazole, triazole, tetrazole, thiazole, "oxazole, isoxazole, oxadiazole, thiadiazole. 
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isothiazole, pyridine, pyridazine. pyrazine, pyrimidine, quinolihe, isoquinoline, 
benzofuran, benzothiophene, Indole, indazole, and substituted versions thereof. 

As used herein, the term "heteroarylene" refers to a di-radical five- to severv- 
membered aromatic ring radical, or to a di-radical polycyclkr heterocyclic aromatic 
ring, containing one or more nitrogen, oxygen, or sulfur heterbatoms, where N-oxides 
and sulfur monoxides and sulfur dioxides are permissible heteroaromatic 
substitutions, optionally substituted one or more times with substituents selected from 
lower alkyl, loweralkoxy, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, oxo. 
hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, tetrazolyl, 
carbamoyl optionally substituted by alkyl, aminosulfonyl optionally substituted by 
alkyl, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy, alkoxycarbonyl, 
nitro, cyano, halogen, lower perfluoroalkyl, heteroaryl, or aryl, with multiple degrees 
of substitution being allowed. For polycyclic aromatic ring system di-radicals, one or 
more of the rings may contain one or more heteroatoms. Examples of 
"heteroarylene" groups as used herein include furan-2,5-diyl, thiophene-2,4-diyl, 
1 ,3,4-oxadiazole-2,5-diyl. 1 ,3,4-thiadiazole-2,5-diyl, 1 ,3-thiazole-2,4-diyl, 1,3-thlazole- 
2,5-diyl, pyridine-2,4-diyl, pyridine-2,3-diyl, pyridine-2,5-diyl, pyrimidine-2,4-diyl, 
quinoline-2,3-diy1, and the like. 

As used herein, the term "alkoxy* refers to the group -OR a , where Ra is alkyl 
as defined above and the term "Ci.Ce alkoxy* refers to the group ^ORa, where Ra is 
C,.C 6 alkyl as defined above. 

As used herein the term "aralkoxy" refers to the group -ORaRb, where Ra Is 
alkylene and Rb is aryl, both as defined above. 

As used herein, the term "alkylthio" refers to the group -SRa, where R a is alkyl 
as defined above. • 

As used herein, the term "alkylsulfinyl" refers-to the group ^S(0)Ra, where R a 
is alkyl as defined above. 

As used herein, the term "alkylsulfonyl" refers to the group -S(0) 2 Ra, where . 
Ra is alkyl as defined above. • •' 

As used herein, the term "oxo"' refers to the group =0. 

As used herein, the term "mercapt6°~refers to the group -SH. 

As used herein, the term "carboxy" refers to the group -COOH. 

As used herein, the term "cyano" refers to the group -CN. 

As used herein the term "cyanoalkyT refers to the group -RgCN wherein R a is 
C,-C 3 alkylene as defined above. Exemplary ? cyanoa!kyr groups useful in Ihe 
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present invention include, but are not limited to, cyanomelhyT, cyanbethyl, and 
cyanopropyl. 

As used herein, the term "aminosulfonyT refers to the group -SOzNHi. ' 
As used herein, the term 'carbamoyl" refers to the group -C(0)NH 2 . ' 
S As used herein, the term Ihio" shall refer to the group -S-. 

As used herein, the term "sulfinyr shall refer to the group -SfOy;. 
As used herein, the term 'sulfonyf* shall refer to the group -S(0)z-. or -SO2-. 
As used herein, the term *acyf* refers to the group -C(0)Re, where R, is alkyl, 
cycloalkyl, or heterocyclyl as defined herein! 
1 0 As used herein, the term 'amy!" refers to the group -0(0)1^, where Ra is aryl 

as defined herein. 

As used herein, the term "heteroaroyl* refers to the group -C(0)R a , where Rj, 
is heteroaryl as defined herein. 

As used herein, the term "alkoxycarbonyl" refers to the group -C(0)0R 8l 
1 5 where R a is alkyl as defined herein. 

As used herein, the term *acyloxy" refers to the group -OC(0)Ra. where Ra is 
alkyl, cyctoalkyl, or heterocyclyl as defined herein. 

As used herein, the term "aroyloxy" refers to the group -OC(0)Re, where Ra 
is aryl as defined herein. 
20 As used herein, the term" "heteroaroyloxy" refers to the group -OC(0)Ra, 

where Ra is heteroaryl as defined herein. 

As noted above, the present invention includes salts, solvates, and 
pharmaceutically functional derivatives of the compounds of the present invention. 
Salts of the present invention include addition salts, metal salts, or optionally 
25 alkylated ammonium salts. Examples of such salts include hydrochloric, 

hydrobromlc, hydroiodic, phosphoric, sulfuric, trifluoroacetic, trichloroacetic, oxalic, 
maleic, pyruvic, malonlc, succinic, titric,..rnandelic, benzoic, cinnamic, methane 
sulphonic, ethane sulphonic, picric, and the like. Further salts include lithium, 
sodium, potassium, magnesium, and the like.. Reference is also made to Journal of 
30 Pharmaceutical Science, 1997 : , 66, 2, incorporated herein by reference, as relevant 
to salts. ■ ; 

Typically, the salts of the present invention are pharmaceutically acceptable' 
salts. Salts encompassed within the term "pharmaceutically acceptable salts" refer to 
non-toxic salts of the compounds of this invenlion. Representative salts include the' 
35 following salts: acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, 
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bitartrate, borate, bromide, calcium edetate; camsyiate, carbonate, chloride, 
clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate, esylate. rumarate, 
gluceptate, gluconate, glutamate. glycollylarsanilate, Hexylresorcinate, hydrabamine, 
hydrobromide, hydrochloride, hydroxynaphthoate. Iodide, isethiooate, lactate, 
lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide, 
methytnltrate, methylsulfate, monopotassium maleate, mucate, napsylate, nitrate, N- 
methylglucamine, oxalate, pamoate (embonate), palmitate,- pantothenate, 
phosphate/diphosphate, polygalacturonate, potassium, salicytate. sodium, stearate, 
subacetate, succinate, tannate, tartrate, teoclate, tosylate, triethiodide, • 
trimethylammonium and valerate. Other salts, which are not pharmaceutically 
acceptable, may be useful in the preparation of compounds of this invention and 
these salts form a further aspect of the invention. 

As used herein, the term "solvate" refers to a complex of variable 
stoichiometry formed by a solute of the present invention and a solvent. Such 
solvents for the purpose of the invention should not interfere with the biological 
activity of the solute. Examples of suitable solvents include, but are not limited to, 
water, methanol, ethanol, and acetic acid. Preferably, the solvent used is a 
pharmaceutically acceptable solvent Examples of suitable pharmaceutically 
acceptable solvents include water, ethanol, and acetic acid. Most preferably, the 
solvent used is water. 

As used herein, the term "physiologically functional derivative" refers to any 
pharmaceutically acceptable derivative of a compound of the present inyention that, 
upon administration to a mammal, is capable of providing, either directly or indirectly, 
a compound of the present invention or an active metabolite thereof. Such 
derivatives, for example, an ester or an amide of the present invention,, are dear to 
those skilled in the art, without undue experimentation. Referenced made to the 
teaching of Burger's MedianarChemistry and Drug Discovery, ^EdiBonr.Vol 1: . 
Principles and Practice, which "is incorporated herein by reference to the extent of 
teaching physiologically functional derivatives. 

As used herein, the term "effective amount" means that amount of a drug or 
pharmaceutical agent that will elicit the biological of medical response of a tissue. . 
system, animal or human that is being sought, for instance,, by ^.researcher i or. , . 

clinician. ' •,. : 

Furthermore, the term "therapeutically effective amount" means any amount 
which, as compared to a corresponding subject; who. has not received such amount, 
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results in improved treatment, healing, prevention, or amelioration of a disease, 
disorder, or side effect, or a decrease in the rate of advancement of a disease or 
disorder . The term also includes within its scope'amounts effective to enhance ' 
normal physiological function. 
5 The compounds of the present invention have the ability to crystallize in more 

than one form, a characteristic that is known as polymorphism, and such polymorphic 
forms ("polymorphs") are within the scppe of trie present invention. Polymorphism 
generally can occur as a response to' changes In temperature, pressure, .or both and 
can also result from variations In the crystallization process: Polymorphic forms can 

10 be distinguished by various physical characteristics that are known in the art, such as 
x-ray diffraction patterns, solubility ,-and melting point 

Certain of the compounds described herein may contain one or more chiral 
atoms, or may otherwise be capable of existing as two enantiomers. Accordingly, the 
compounds of this invention may include mixtures of enantiomers, purified 

15 enantiomers, or enantlomerically enriched mixtures. Also included within the scope 
of the invention are the individual isomers of the compounds of the present invention, 
as well as any wholly or partially equilibrated mixtures thereof. The present invention 
also includes the individual isomers of the compounds represented by the formulas 
above as mixtures with isomers thereof in. which one or more chiral centers are 

20 inverted. 

While, for use in therapy, therapeutically effective amounts of a compound of 
the present invention may be administered as the raw chemical, the active ingredient, 
also may be prepared as a pharmaceutical formulation. Accordingly, the invention ' 
further provides pharmaceutical formulations that incjude effective and 

25 therapeutically effective amounts of compounds of the present invention along with : 

_ one or more pharmaceutically acceptable earners, diluents, or^excipients. The 
. carrier(s), dfluent(s) or excipient(s) shojuld'be acceptable" hi the sense of being 
compatible with the other ingredients of the formulation and not deleterious'to the 
recipient of the formulation. In accordance with arv aspect of the- invention, there is • 

30 provided a process for the preparation of pharmaceutical formulations, that includes 
mixing a compound of the present invention with one or more pharmaceuticairy . 
acceptable carriers, diluents or exciprenfs. •' 

Pharmaceutical formulations may be prese'ntedittunitdose forms containing . 
a predetermined amount of active ingredient" per unit dose. Such a unit contains an 

35 amounUrf compound of the present invention, for example, 0.5mg to 1g of a 
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compound of the present invention, depending on the condition being treated, the 
route of administration, and the age, weight,and condition of the recipient Preferred 
unit dosage formulations are those containing a daily dose or sub-dose, or an 
appropriate fraction thereof, of the active ingredient. Such pharmaceutical 

5 formulations may be prepared by any of the methods well known in the pharmacy art 
Pharmaceutical formulations may be adapted for administration by any 
appropriate route, for example by oral (including buccal or sublingual), rectal, nasal, 
topical (including buccal, sublingual, or transdermal), vaginal, or parenteral (including 
subcutaneous, intramuscular, intravenous, or intradermal) routes. Such formulations - 

1 0 may be prepared by any method known in the art of pharmacy, for example by 
bringing Into association the active ingredient with the carriers), diluent(s), or 
excipient(s). 

Pharmaceutical formulations adapted for oral administration may be 
presented as discrete units such as capsules or tablets; powders or granules; 

1 5 solutions or suspensions in aqueous or non-aqueous liquids; edible foams or whips; 
or oil-in-water liquid emulsions or water-in-oil liquid emulsions. - 

For instance, for oral administration in the form of a tablet or capsule, the 
active drug component can be combined with an oral, non-toxic pharmaceutically 
acceptable inert carrier such as ethanol, glycerol, water, or mixtures thereof. 

20 Powders are prepared by comminuting the compound to a suitable fine size and 
mixing the comminuted compound with a similarly comminuted pharmaceutical 
carrier such as an edible carbohydrate, for example, starch or mannitol. Flavorings, 
preservatives, dispersing and/or coloring agents" can atsobepresent " 

Capsules may be prepared by preparing a powder mixture as described 

25 above, and filling-formed gelatin sheaths with the powder: Glidarits and lubricants 
such as colloidal silica, talc, magnesium stearate, calcium stearate, or polyethylene 
glycol can be added to the powder mixture before the filling operation. ' A" 
disintegrating or solubilizing agent such as agar-agar; calcium carbonate, or sodium 
carbonate can also be added to improve the availability of the medicament when the 

30 capsule is ingested. Moreover, when desired or necessary, suitable binders. 

lubricants, disintegrating agents, and coloring agents can also be incorporated into 
such mixtures. Suitable binders include starch, gelatin, natural sugars such as 
glucose or beta-lactose, com sweeteners, natural and synthetic gums such as 
acacia, tragacanth or sodium alginate, carboxymethylcellulose. polyethylene glycol, 

35 waxes, and the like. Lubricants used in these dosage forms include sodium oleate, 
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sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium ' 
chloride, and the like. Disintegrating agents include, without limitation, starch, methyl 
cellulose, agar, bentonite, xanthan gum, and the like. 

Tablets may be prepared, for example, by preparing a powder mixture of the • 
5 present invention, potentially through granulating or slugging, adding a lubricant, a 
disintegrant, and then pressing the mixture into tablets. A powder mixture is 
prepared as described above. Optionally, a binder may be added, such as 
carboxymethylcellulose, an aliginate, gelatin. or polyvinyl pyrrolidone; a solution. • 
retardant may be added, such as paraffin, a resorption accelerator, may be added, 

1 0 such as a quaternary salt and/or an absorption agent may be" added, such as 
bentonite, kaolin, or dicalcium phosphate. The powder mixture can be wet- 
granulated with a binder such as syrup, starch paste, acadia mucilage, or solutions of 
cellulosic or polymeric materials and then forced through an appropriate screen. As 
an alternative to granulating, the powder mixture can be run through the tablet 

1 5 machine, resulting in imperfectly formed slugs that are broken into granules. The 
granules can be lubricated to prevent sticking to the tablet forming dies by means of 
the addition of stearic acid, a stearate salt, talc, or mineral oil. The lubricated mixture 
is then compressed into tablets. The compounds of the present invention can also 
be combined with a free flowing inert earner and compressed into tablets directly 

20 without going through either granulating or slugging steps. A clear or opaque 
protective coating consisting of a sealing coat of shellac, a coating of sugar, or a 
coating of polymeric material, and a polish coating of wax can be provided. Dyestuffs 
can be added to these coatings as well. 

Oral fluids such as solution, syrups, and elixirs can be prepared' in dosage 

25 unit form so that a given quantity contains a predetermined amount of the compound. 
Syrups can be prepared by dissolving the compound In a suitably-flavored aqueous, 
solution, while elixirs are prepared through the use of a nori-te!3e=afc©&oiic vehicle. 
Suspensions can be formulated by dispersing the compound in arnoh-toxic vehicle. 
Solubilizers and emulsifiers such as ethoxylated isostearyl alcohols and 

30 polyoxyethylene sorbitol ethers, preservatives, flavor additives such as peppermint oil 
or natural sweeteners or saccharin or other artificial sweeteners, and the like can 
also be added. 

Where appropriate, dosage unit formulations for oral administration can be 
microencapsulated. The formulation can also be prepared to prolong or sustain the 
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release as for example by coating or embedding particulate material in polymers, 
wax, or the like. 

The compounds of the present invention can also be administered in the form 
of liposome delivery systems, such as small unilamellar vesicles, large' unilamellar 

5 vesicles, and multilamellar vesicles. Liposomes can be formed from a variety of 
phospholipids, such as cholesterol, stearylamine, or phosphatidylcholines. 

The compounds of the present invention may also- be delivered by the Use of 
monoclonal antibodies as individual carriers to which the compound molecules are 
coupled. The compounds may also be coupled with soluble polymers as targetable 

10 drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer, 
polyhydroxypropylmethacrylamidephenol, polyhydroxyethytaspartamidephenol, or 
polyethyleneoxidepolylysine substituted with palmitoyl residues. Furthermore, the 
compounds may be coupled to a class of biodegradable polymers useful in achieving 
controlled release of a drug, for example, polylactic acid, potepsilon caprolactone, 

1 5 polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans, 

polycyanoacrylates, and cross-linked or amphipathic block copolymers of hydrogels. 

Pharmaceutical formulations adapted for transdermal administration may be 
presented as discrete patches intended to remain in intimate contact with the 
epidermis of the recipient for a prolonged period of time. For example, the active 

20 ingredient may be delivered from' the patch by iontophoresisas generally described 
in Pharmaceutical Research, 3(6), 318.(1986), incorporated herein by reference to 
such extent 

Pharmaceutical formulations adapted for topical administration may be '* ' 
formulated as ointments, creams, suspensions, lotio'ns, powders, solutions, pastes, 
25 gels, sprays, aerosols, or oils.. 

For treatments of the eye or other external tissues, for- example mouth and 
skin, the formulations are-prefejabry applied as a topical oiritment or- cream; When • 
formulated as an ointment, th& active ingredient may be employed with either a 
paraffinic or water-miscible ointment base. • Alternatively, the active' ingredient may 
30 be formulated in a cream with an oiWn-water base or "a'water-in-oil base. 

Pharmaceutical formulations adapted for topical administrations to the eye ""' 
include eye drops wherein the active ingredient is dissolved for suspended^ a 
suitable carrier, especially an aqueous solvent Pharmaceutical forfn'ulatiohs 
adapted for topical administration in the mouth include lozenges, pastilles-. ; and 
35 mouthwashes. Pharmaceutical formulations adapted for rectal administration may be 
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presented as suppositories or as enemas. Pharmaceutical formulations adapted for 
nasal administration, where the carrier is a solid, include a coarse powder, having a 
particle size for example in the range 20 tp 500 microns, which is administered by 
rapid Inhalation through the nasal passage'from acontalner of the powder that is 
5 held close to the nose. Suitable formulations wherein the earner is a liquid, for 

administration as a nasal spray or as nasal drops, include aqueous or oil solutions of 
the active ingredient • " 

Pharmaceutical formulations adapted for administration by inhalation include 
fine particle dusts or mists, which may be generated by means of various types of 
10 metered, dose-pressurized aerosols, nebulizers, or insufflators. Pharmaceutical 
formulations adapted for vaginal administration may be presented as pessaries, 
tampons, creams, gels, pastes, foams, or spray formulations. Pharmaceutical 
formulations adapted for parenteral administration include aqueous and non-aqueous 
sterile injection solutions which may contain anti-oxidanls, buffers, bacteriostats, and 
1 5 solutes which render the formulation isotonic with the blood of the intended recipient; 
and aqueous and non-aqueous sterile suspensions which may include suspending 
agents and/or thickening agents. The formulations may be presented in unit-dose or 
multi-dose containers, for example sealed ampules and vials, and may be stored in a 
freeze-dried (ryophilized) condition requiring only the addition of the sterile liquid 
' 20 carrier, for example water for injections, Immediately prior to use. Extemporaneous 
injection solutions and suspensions may be prepared from sterile powders, granules 
and tablets. 

In addition to the ingredients particularly mentioned above, the formulations 
may include other agents conventional in the art having regard to the type of 
25 formulation in question, for example those suitable. for oral administration may 
include flavoring agents. • 

As mentioned briefly above, a therapeutically effective amount of a compound 
* of the present invention will depend upon a number of factors including, for.example, . 

age, weight, the precise condition to be.treated.and its.severity. the nature of the 
. "30 formulation, and the route of admjnistratioa The determination of the therapeutically 
effective amount ultimately is at the discretion of an attendant physician or 
veterinarian. Nevertheless, an effective amount of a compound of the present 
invention for the treatment of a GSK-3^mediated..disorder. Tor example type. II 
diabetes, generally will be in "the range of about 0.1 to 100 mg/kg.body weight of the 
35 recipient (mammal) per day. More usually the range will be between about 1 to 10 
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mg/kg body weight per day. For example, for a 70kg adult mammal the actual 
amount per day would usually be from 70 to 700 mg. This amount may be given in a 
single dose per day or more usually in a number (such as two, three, four, five or six) 
of sub-doses per day such that the total daily dbsd is the same. An effective amount 
of a salt or solvate, or physiologfcally functional denvative thereof, may be •. 
determined as a proportion of the effective amount of the compound of formula (I) per 
se. No toxicological effects are indicated/expected when a compound of the present 
invention is administered in the above mentioned dosage range. 

The compounds of the present invention may be employed alone or in 
combination with other therapeutic agents for the treatment of 6SK-3 mediated 
conditions. In particular. In type II diabetes treatment,' combinations of the 
compounds of the present invention with Other anti-diabetic agents is envisaged. 
Combination therapies according to the present invention include the administration 
of at least one compound of the present invention or salt, solvate, or physiologically 
functional derivative thereof, and the use of at least one other diabetic treatment 
method. Preferably, combination therapies according to the present invention 
comprise the administration of at least one compound of the present invention and at 
least one other pharmaceutically active agent, such as insulin, a-glucosidase 
inhibitors, biguanides, insulin secretagogues, or insulin sensitizers. Non-limiting 
examples of a-glucosidase inhibitors include acarbose, emiglitate, miglitol, and . 
voglibose. Non-limiting examples of biguanides include metformin, buformin, and 
phenformin. Non-limiting examples of insulin secretagogues include sulphonylureas. 
Non-limiting examples of insulin sensitizers include peroxisome proliferator activated 
receptor (PPAR) ligands, such as PPAR-7 agonists, for example Ados™ and 
Avandia™. The compound(s) of the present invention ancTolher pharmaceutically 
active agent(s) may be administered together or separately. When administered 
separately the administration may occur simultaneously or sw^ueritfally in any order. 
The amounts of the compound(s) of the present invention and -the other 
pharmaceutically active agent(s) and the relative timings of administration will be 
selected in order to achieve the desired combined therapeutic effect 

The compounds of the present invention and at least one additional diabetic 
treatment therapy may be employed in combination concomitantly or sequentially in 
any therapeutically appropriate combination with such other anti-diabetic therapies. 
The administration in combination of a compound of the present invention with other 
anti-diabetic agents may be in combination in accordance with the invention by 
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administration concomitantly in (1) a unitary pharmaceutical composition including 
both compounds or (2) separate pharmaceutical compositions eacn including one of 
the compounds. Alternatively, the combination may be administered separately in' a 
sequential manner wherein one agent is administered first and the-other second or 
vice versa. Such sequential administration may be dose in time or remote in time. 

The mammal requiring treatment with a compound of the present invention is 
typically a human being. 

The compounds of this invention may be made by a variety of methods, 
including standard chemistry. Any previously defined variable will continue to.have 
the previously defined meaning unless otherwise indicated. Illustrative general 
synthetic methods are set out below and then specific compounds of the invention 
are prepared in the working Examples. 

Compounds of general formula (I) may be prepared by methods known in the 
art of organic synthesis as set forth in part by the following synthesis schemes. In all 
of the schemes described below, it is well understood that protecting groups few- 
sensitive or reactive groups are employed where necessary in accordance with 
general principles of chemistry. Protecting groups are manipulated according to 
standard methods of organic synthesis (T. W. Green and P. G. M. Wuts (1991) 
Protecting Groups in Organic Synthesis. John Wiley & Sons). These groups are 
removed at a convenient stage of the compound synthesis using methods that are 
readily apparent to those skilled in the art The selection of processes- as well as the 
reaction conditions and order of their execution shall be consistent with the 
preparation of compounds of Formula (I). Those skilled in the art will recognize if a . 
stereocenter exists in compounds of Formula (I). Accordingly/the present invention 
includes both possible stereoisomers and includes not only racemic compounds but • 
the individual enantiomers as well. When a compound is desired, as a single • • i • 
enantiomer, it may be obtained by stereospecific syjifoesisrj ^yje solution of the 
final product or any convenient intermediate.. Resolution of th&jjaar product, an 
intermediate, or a starting material may be effected by any sui table method known in 
the art. See. for example. Stereochemistry of Organic Compounds by E. L Eliel, S. 
H. Wilen, and L. N. Mander (Wiley-lnterscience, 1994). 

For example, a general method (A) for preparing compoundsof the. general .. 
formula (I) involves the reaction of a compound of general formula (II) with a - - 
compound of general formula (III): 
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20 




R3 



NH- 



(II) 



(III) 



wherein Q is alkyloxy, alkylthio, or dialkylamino. 

The general method (A) can be readily carried out by mixing a compound of 
general formula (II) with a compound of general formula (III) In a suitable solvent, 

5 optionally in the presence of a base, and heating the reaction mixture to about 50- 
150 °C. Typically the solvent is a lower alcohol such as methanol, ethanol, 
isopropanol, and the like, and the base can be, for example, a sodium alkoxRJe, 
potassium carbonate, or an amine base such as triethylamine. 

Compounds of general formula (II) may be conveniently prepared by reacting 

1 0 a compound of general formula (IV) with a dimethylformamide dialkylacetal, to give 
compounds of formula (II) wherein Q is Me z N. or with a trialkyl orthoformate or a 
dialkoxymethyl acetate, to give compounds of formula (II) wherein Q is an alkoxy 
group. Conveniently, a dimethylformamide dialkylacetal is dimethylformamide 
dimethyl acetal or dimethylformamide dWert-butyl acetal and the reaction carried out 

15 by mixing the compound of general formula (IV) with the dimethylformamide 

dialkylacetal and optionally heating the reaction. Preferred trialkyl orthoformates . 
include trimethyl orthoformate and triethyl orthoformate. In a similar manner, 
diethoxymethyl acetate can be employed to prepare compou'nds 'of general formula 
(II) wherein Q is EtO-. 

Me2NCH(Oalkyl) 2 or 
. .trialkylorthoformate 





(IV) (II) - 

Compounds of general formula (IV) can be prepared 5 from compounds of 
general formula (V) and general-formula (VI) by a cycloaddition procedure. Typically 
the cycloaddition procedure is carried out by combining compounds of general 
formula (V) with compounds of general formula (VI) in a suitable solvent and treating 
25 the mixture with a base. Optionally the reaction can be heated. Preferably the 
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solvent is dichloromethane, chloroform, acetonitrile, diethyl ether, and the like, and 
the base is ah amine such as triethylamlne, diisopropylethylamine or 
diazabicydoundecene (DBU). In another preferred method, compounds of general 
formula (V) and (VI) are combined In a mixture of solvents and treated with a base. 
Preferably the solvent mixtures are DMSO and water, or methanol and water, and 
the base is sodium hydroxide, or potassium hydroxide. 



R1 



(V) 



(VI) 




(IV) 



10 Compounds of general formula (V) are known in the literature and can be 

prepared by oxidation of alcohols of general formula (VII) under conditions typically 
employed for the oxidation of propargylic alcohols. 

R1 R1 



Oxidize 



*OH 



(VII) 



(V) 



Alternatively, compounds of general formula (V) can be prepared' by reaction 

. • •• / i. 

15 of an ethyne of general formula (VIII) with a suitable base to form the ethynyl anion 
and treatment of the anion with dimethyl acetamide. Preferably the base is an alkyl 
lithium, such as n-butyl lithium, or a lithium dialkylamide, such as lithium 
diisopropylamide (IDA): 
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R1 1)Base 

2) dimethylacetarnide 
>_ 



II 



R1 

i.i 



o 



(VIII) (V) 
Compounds of general formula (VI) are N-aminopyridazines and are 
conveniently prepared by treatment of a pyridazine of general formula (IX) with an 
aminating reagent Conveniently the aminating reagent is O- 
mesitylenesulfonylhydroxylamine (MSH) or hydroxylamine-O-sulfonic acid (HOSA). 
Preferably the aminating agent is hydroxytamine-o-sulfonlc add in water with the 
addition of a buffer to control the pH of the reaction medium. 



if^t*, Aminate 
n -)-(R2) a - 




R2) a 



(IX) (VI) 
Compounds of general formula (I) can be converted to alternate compounds 
of general formula (I). For example, compounds of general formula (X), wherein an 
R2 group is a methoxy (-OMe) substituentand is located atposition 6, using the 
numbering system described below, can be converted to compounds of general 
formula (X) wherein an R2 is a hydroxyl group at position 6; 




KO - exemplary numbering. 

This conversion can be carried out by treatment of a compound of general formula 
(X) with an acid or a base in a suitable solvent and optionally heating the mixture. 
Preferably the base is an amine such as morpholine; Preferably the acid js aqueous 
hydrogen iodide. .• - ■ 
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(X) (XI) 
"The alcohol function In compounds of general formula (XI) can be further 
transformed by treatment with, for example, trifluoromethanesulfonic anhydride or N- 
phenyitrifluoromethylsulfonimide to afford a triflate. "Inflates are known in the 
5 literature as leaving groups and can be readily displaced by treatment with an amine 
in a suitable solvent to give compounds of general formula (XII). 




(XI) (XII) 
Compounds of general formula (IV) can, similarly, be converted to alternate 
compounds of general formula (IV). Compounds of general formula (XIII) in which an 

10 R2 group is a methoxy substituent, and is located at position 6, can be converted to 
the corresponding hydroxy compound, of general formula (XIV), by treatment with an 
amine such as morpholine or an acid such as aqueous hydrogen iodide. Said . 
hydroxy derivatives of general formula (XIV) can be corwgj^difo triflates, of general 
formula (XV). by treatment with a trifluorcmethanesulfon^aTiiPti--agent such as 

1 5 trifluoromethanesulfonic anhydride or h^phenyltrifiuoromethahesuifonimide. Inflates 
of general formula (XV) can be converted to corresponding arjnSbrthio, or ether 
derivatives by treatment with amines, thiols, or alcohols respectively, each optionally, 
in the presence of a metal catalyst Alternatively, triflates such as those of general 
formula (XV) can be reacted with a transition metal catalyst and"a"Coupling partner to 

20 give compounds of general formula (XVI). Preferably the transition metal catalyst- is 
a palladium or nickel complex. More preferably the catalyst is a palladium compiex 
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such as letrakis(mphenylphosphine)-palladium(0). Coupling partners can be 
derivatives of tin, boron, zinc, aluminum, copper, magriesium.a'rconium, and the like. 
Preferred coupling partners include trjaklyltin derivatives or boron containing 
derivatives. Such reactions are well documented in the literature and are commonly . 
5 referred to as Stille couplings and Suzuki couplings respectively. Under said 
conditions, triflates such as those of general formula (XV) can be converted to 
compounds of general formula (XVI) wherein the group A can represent an aryt, 
heteroaryl, ethenyl, ethynyl, and the like. One skilled in the art will appreciate lhat 
the aryl, heteroaryl, ethenyl, or ethynyl group can be suitably substituted. 




; i' i - 

In an another method for the conversion of compounds of general formula (I) 

to alternative compounds of formula (I), compounds of. general formula (XVH); 

wherein R3 is an alkylthio group, can bp reacted with an amine in a suitable solvent 

15 and optionally heated,to_give compourtdsjof general formula (XVIII). Preferred 
solvent for effecting thS'reaction include lower alcohols, such as methanol, ethanol 
and isopropanol. Even more preferably the reactlpn is heated to about 150C in a 
sealed vessel. "Z . 

A still more preferred method involves lh&. oxidation-of .compounds "of general " 

20 formula (XVII) to the corresponding sulfoxide (XIX) or sulfone.fXX), followed by 

reaction with an amine in a suitable solvent with optional heating. Preferred methods 
for effecting the said oxidation involve the use of reagents typically-employed tortile 
oxidation of sulfur compounds such as hydrogen peroxlde r dr-fTT-chlorbperbxybenzdic 
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acid in an inert solvent such as dichloromethane, acetonitrile and the like. Preferred 
solvent for effecting the reaction with an amine include lower alcohols, such as . . 
methanol, ethanol and isopropanol. Even more preferably the reaction is heated to 
about 150C in a sealed vessel. 

R1- 




amine 



(R2) a 



(O^C^Ikyl 




n = 0, (XVII) 
n = 1,(XIX) 
n = 2, (XX) 



R^C^alkylene-R 5 
(XVIII) 



Compounds of general formula (XVII) can be conveniently prepared by 
treating a mixture of compounds of general formula (XXI) and compounds of general 
formula (VI) in a suitable solvent with a base and optionally heating the reaction 
mixture. Preferably the solvent is a halogenated solvent, such as dichloromethane, 
and the base is an amine, such as triethylamine, diazabicycloundecene (DBU) and 
. the like, or an alkali metal hydroxide, such as sodium hydroxide or potassium 
hydroxide. • • • 



R1 



H,Nv 




N 




(VI) - 



Base 



N ^SC^Ikyl 



(XXI) 




Ci^alkyl," 



(XVII) 



Compounds of general formula (XXI) can be conveniently prepared by 
treating a compound of general formula (XXII), wherein B is a 'halogen such as 
iodide, bromide or chloride, or a triflate, with an ethynie 6f general formula (VIII) in a 
suitable solvent in the presence of a palladium catalyst arid optionally heating the 
reaction mixture. Preferably B is iodide and the i palladium'catalyst is 
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tetrakis(triphenylphosphine)palladium(0). N 
dichlorobis(triphenvlphosphine)palladium(ll), and the'like. Preferred solvents include 
dichloromethane, tetrahydrofuran and the like. Compounds of general formula (XXII) 
are known in the literature. 

R1 




N ^SC^alkyl 



R1 

ill 



(VIII) 



II 



Palladium 



N 




N ^SC^alkyl 



5 (XXII) 

Certain embodiments of the present invention will now be illustrated by way of 
example only. The physical data given for the compounds exemplified is consistent 
with the assigned structure of those compounds. 

EXAMPLES 

10 As used herein the symbols and conventions used in these processes, 

schemes and examples are consistent with those used in- the contemporary scientific 
literature, for example, the Journal of the American Chemical Society or the Journal 
of Biological Chemistry. Standard single-letter or three-letter abbreviations are 
generally used to designate amino acid residues, which are assumed to be in the L- 

15 configuration unless otherwise noted. Unless otherwise noted, all starting materials 
were obtained from commercial suppliers and used without further purification. 
Specifically, the following abbreviations may be used in' the examples and throughout 
the specification: 

mg (milligrams); 

20 L (liters); . mL (milliliters); 

" ' "psi (pounds per square inch); 

• mM (millimblar); 
Hz (Hertz); 

• mo! (moles); 

25 mmol (millimoles); RT (room temperature); 

h (hours); 

TLC (thin layer chromatography); 



g (grams); 
L (liters); . 
uL (microliters); 
M (molar); 
i. v. (intravenous); 
MHz (megahertz); 
mmol (millimoles); 
min (minutes); 
mp (melting point); 
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T r (retention time); RP (reverse phase); 

MeOH (methanol); 1-PrOH (isopropanol); 

TEA (triethytamlne); TFA (trifluoroacetic acid); 

TFAA (trifluoroacetic anhydride); THF (tetrahydrofuran); 
DMSO (dlmethylsulfoxide); ElOAc (ethyl acetate); 

DME (1,2-dimethoxyethane); DCM (dichloromethane); 

DCE (dichloroethane); DMF (N,N-dimethylformamide); 

DMPU (N.N'-dimethylpropyleneurea); 

CDI (1 ,1-carbonyldlimidazole); IBCF (isobutyl chloroformate); 
HOAc (acetic acid); HOSu (N-hydroxysuccinimide); 

HOBT (1-hydroxybenzotriazole); mCPBA (meta-chloroperbenzoic acid; 
EDC (ethylcarbodiimlde hydrochloride); 

BOC (tert-butyloxycarbonyt); FMOC (9-fluorenylmethoxycarbonyl); 

DCC (dicyclohexylcarbodiimide); CBZ (benzyloxycarbonyl); 

Ac (acetyl); atm (atmosphere); 

TMSE (2-<trimethylsflyl)ethyl); TMS (trimethylsllyl); 

TIPS (triisopropylsilyl); TBS (t-butyldimethylsilyl); 

DMAP (4-dimethylaminopyrldine); Me (methyl); 

HPLC (high pressure liquid chromatography); 

BOP (bis(2-oxo-3-oxazolidinyl)pfiosphinic chloride); 

TBAF (tetra-n-butylammonium fluoride);. 

Et (ethyl); tBu (tert-butyl); 

HOSA (hydroxylamine sulfonic acid); ; 

DEAD (diethylazodicarboxylate); " * 

DIEA (diisopropyiethylamine). ' . - 

All references to ether are to diethyl ether; brine refers to a Saturated aqueous 
solution of NaCI. Unless otherwise indicated, all temperatures are expressed in °Cr 
(degrees Centigrade). All reactions conducted under an inert atmosphere" atroom :. : - 
temperature unless otherwise noted. 

'H NMR spectra were recorded on a Varjan yXR^dp; a Varian Unity-300. a 
Varian Unity-400 instrument, or a General Electric QE-300. Chemicat shifts me t • ; 
expressed in parts per million (ppm, 5 units) relative to Me 4 Si. Coupling constants 
are in units of hertz (Hz). Splitting patterns describe apparent multiplicities and are 
designated as s (singlet), d (doublet), t (triplet), q (q'uartet).'m (muttiplet), br (broad). 
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Low-resolution mass spectra (MS) were recorded via LCMS on a Micromass 



ZQ, ZMD, or QuattroMlcro spectrometer, high resolution MS were obtained using a 
JOEL SX-1 02A spectrometer. All mass spectra were taken under electrospray 
ionization (ESI), chemical ionization (CI), electron impact (El), atmospheric pressure 

5 chemical ionization (APCI) or by fast atom bombardment (FAB) methods. Infrared 
(IR) spectra were obtained on a Nicolet 510 FT-IR spectrometer using a 1-mm NaCI 
cell. All reactions were monitored by thin-layer chromatography on 0.25 mm E. 
Merck silica gel plates (60F-254), visualized with UV light, 5% ethanoiic 
phosphomolybdic acid or p-anisaldehyde solution. Flash column chromatography 

10 was performed on silica gel (230-400 mesh, Merck). Optical rotations were obtained 
using a Perkin Elmer Model 241 Polarimeter. Melting points were determined using 



a Mel-Temp II apparatus and are uncorrected. 

The following examples describe the syntheses of intermediates particularly 
useful in the synthesis of compounds of the present invention: 

Example 1: N-Cyclopropyl-4-pyrazolo[1 l 5-b]pyridazln-3-yl-2-pyrimidlnamine 



a) To a solution of (2E)-3-(dimethylamino)-1-pyrazolo[1,5-b]pyridazin-3-y^2- 
propen-1-one (43 mg, 0.20 mmol) in DMF"(2 mL) was added N-cyclopropylguanidine 

20 •0.5H 2 SO 4 (1 60 mg, 0.80 mmol) and potassium carbonate (.1 1 0 mg, 0.80 mmol). The 
reaction was heated at an oil bath temperature of 165 !C for about 18. hours. The - 
mixture was cooled to-RT and Uie soly.entiwas xemaYed in;yacUQ. The. residue was: -' 
dissolved in chloroform and filtered. The filtrate A*as. purified by flash column . ; 
chromatography (0-10% gradient MeOH/CH^) to" ; g'rve.the title compound as a 

25 yellow solid (38 mg, 75%). 1 H-tfMR (400 MHz, d 8 -DMSO) 5 9.1 3 (dd, 1 H, J - 9-0, t.6 
Hz), 8.77 (s. 1H). 8.53 (dd, 1H. J = 4.4, 1.6 Hz);8;24 (d, :;! IH. J = 5.2 Hz), 7.38 (m. 
1H). 7^10 (d. 1H, J = 5.2 Hz), 2.72 (m,"iH),-0:71 (m.:2H); Q.47 ; lm. 2H); MS (ESI) .. . 
(M+H)* 253. - • •:: '. • •. : 




H 
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b) (2E)-3-(Dimelhylamino)-1i3yrazolo[1.54)]pyrida2in-3-yl-2-proper>-i-one. To a 
solution of 1-pyra2olo[1,5-b]pyridazin-3-ylethanone (8.5 g, 527 mmol) in DMF (100 
mL) was added dimethylformamide di-tert-butylacetal (16.1 g, 79.2 mmol). The 
reaction was heated at an oil bath temperature of 100 °C for about 4 hours. The 
solvent was removed in vacuo. The residue was triturated with - diethyl ether to give 
the title compound as a brown solid (8 g, 70%). 'H-NMR (300 MHz, d 6 -DMSO) 6 
8.76 (dd. 1H, J = 10.0. 20 Hz), 8.74 (s. 1H), 8.61. (dd, 1H, J = 4.0, 2.0 Hz). 7.74 (d. 
1H, J » 12 Hz). 7.44 (dd. 1H. J = 10.0. 4.0 Hz), 5.87 (d. 1H. J = 12 Hz), 3.18 (bs. 3H), 
2.97 (bs. 3H); MS (ESI) (M+H) + 217. 

c) 1-Pyrazolo[1.5-b]pyridazin-3-ytethanone. To a slurry of 1-aminopyridazinium 
iodide (16 g. 72 mmol) in CHzCb (200 mL) was added 3-butyne-2-one (2.4 g, 36 
mmol). The reaction flask was cooled in an ice bath at 4 "C and a solution of KOH 
(5.0 g, 89 mmol) in water (100 mL) was added in one portion. The mixture was 
stirred at RT for about 4 hours. The organic layer was separated and the aqueous 
layer was extracted with CH 2 Ci 2 (2x200 mL). The combined organic layers were 
dried (MgSO„), filtered and concentrated in vacuo. The residue was triturated with 
diethyl ether to give the title compound as a red solid (4.0 g, 69%). 1 H-NMR (300 
MHz. CDCI 3 ) S 8.78 (dd. 1H. J = 9.0, 2.0 Hz). 8.51 (dd, 1H, J = 4.4. 2.0 Hz). 8.47 (s. 
1 H), 7.35 (dd. 1H. J = 9.0, 4.4 Hz), 2.63 (s. 3H); MS (ESI) (M+H)* 162. 

d) 1-Aminopyridazinium iodide. Hydroxylamine-O-sulfonic acid (13.1 g. VI5 mmol) 
was dissolved in water (25 mL).and the reaction flask was cooled in an icebath at 10 
°C. Aqueous KHC0 3 (48 mL, 2.4M) was added until the solution was at pH 5.0. 
Pyridazine (6.2 g,.77 mmol) was added in one 'portion and the flask was heated to 70 
°C for about 1 hour. The pH was adjusted "to 7.0 by the a'ddrtion of aqueous KHCO3 
(approx. 10mL.2.4M). The reaction 'was cooled to 40 °"C and the mixture was ' 
allowed to stir for about 1 hour. Potassium iodide' (12:8 g, 77 mmbi) in water (25 mL) 
was added. The solvent was removed in vacuo followed by the addition of 5% 
methanol in ethanol (100 mL). The solids we're collectetf by filtration and "dried "in 
vacuo to give the title compound'as a y&ibw sbird (ib.5 g. 61%). 1 H-NMR (300 MHz, 
d 6 -DMSO) 5 8.85 <bs, 2H), 9.27 (d, TH, J = 5.2 Hz), 9.12 (d, 1H..J = 6.3 Hz), 8.49 
(ddd, 1H, J = 8.1. 6.3, 2.1 Hz). 8.14 (dd, 1H, J = 8.1, 5.2 Hz). 
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e) N-Cyclopropylguanidine«0.5H 2 SO 4 . To a solution of O-melhylisourea 
hydrogensulfate (50.0 g. 290 mmol) in water (150 mL) was added cydopropyt amine 
(33.0 g t 581 mmol). The mixture washeated at an oil bath temperature of 100 °C for 
about 14 hours. The water was removed in vacuo. Ethanol (150 mL) was added and 
5 the solids isolated by filtration. The solids were dried under vacuum (1 torr) for about 
18 hours to give the title compound as a white powder (47.6 g, 42%). 'H-NMR (300 
MHz, d'-DMSO) 8 2.0 (m, 1 H), 0.20 (m, 2H). 0.10 (m, 2H). 

Example 2: N-CyclopropyI-N-methyi-4-pyrazolo[1,5-b]pyridazln-3-yl-2- 
10 pyrimidinamine 

CM 

fi'N A 

N y 

CH 3 

a). To a solution of r+<^dopropyl^yrazolot1>b]pyridazin-3-yl-2-pyrimidiriamlne 
(25 mg, 0.1 mmol) in DMF (2 mL) was added sodium hydride (6 mg, 0.25 mmol) and 

1 5 methyl iodide (0.01 3 mL, 0.1 5 mmol). The reaction was allowed to stir for about 1 
hour. The reaction was concentrated in vacuo. Water (10 mL) was added and the 
aqueous layer was extracted with EtOAc (2x30mL). The combined organic layers 
were dried (MgS0 4 ) filtered and concentrated in vacuo, the residue was triturated 
with diethylether to give the title compound as light orange solid (20 mg, 80%). 1 H- 

20 NMR (400 MHz, CDCI 3 ) 8 9.07 (d. 1H, J = 8.8 Hz), 8.46 (s. 1H). 8.35 (m, 2H) 7.12 
(dd. 1H, J = 8.8. 4.4 Hz), 6.89 (d, 1H. J f .5-6 Hz). 3.23 (s. 3H). 2.85 (m, 1H), 0.94 (m. 
2H).0.73(m,2H);MS(ESI)(M+H)*267. • , . 

Example 3: 4-Pyraeolo[1,5rblpyridaceln^-yr-*l-(2^ r 2-trinuoroethyl)-2- 
25 pyrimidinamine 
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a) In a similar manner as described in Example 1a, from N-2,2,2- 
trifluoroethylguanidine*0.5H2SO 4 was obtained the title compound as a yellow solid. 
'H-NMR (400 MHz, d 9 -DMSO) 5 8.81 (s, 1 H), 8.54 (dd. 1H, J = 4.4, 2.0 Hz). 8.31 (d, 

5 1 H. J = 5.6 Hz), 7.80 (bm, 1 H), 7.40 (dd, 1 H, J = 8.8, 4.4 Hz). 7.21 (d, 1 H, J = 4.4 
Hz).4.17(m.2H); MS (APCI) (M+H)* 295. 

b) N-(2,2,2-Trifluoroethyl)guanidine'0.5H2SO4. In a similar manner as described in 
Example 1e, from 2,2,2-trifluroethyl amine was obtained the title compound 

10 (Tetrahedron Lett. (1993), 34(21). 3389; herein incorporated by reference) as a 
brown solid. 

Example 4: N-PhenyI-4-pyrazolo[1,5-b]pyrldazln-3-yl-2-pyrimidinamine 




a) In a similar manner as described In Examp!e-1aj from pheriylguanidine>HNQ 3 was n. 
obtained the title compound as a brown solid. 1 H-NMR (300 JvlHz, d°-DMS.O) 8 9.01- 
(s, 1 H). 9.2 (d. 1 H. J = 9.0. Hz). 8.93 (s. 1 H), 8.63 (d. 1 H. J:i 2,9 Hz). 6.50 ; (cf, 1 H.SI s*). 
20 5.2 Hz). 7.78 (d. 2H. J = 8.1 Hz). 7.49 (dd. 1 H. J = 9.0. 4.1 Hz), 7.37 (m, 3H). 7,02 (t, 
1 H, J = 7.3 Hz); MS (ESt) (M+H)* 289.- 
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Example 5: N-(4-Chlorophenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
pyrimidinamine 




H 



5 a) In a similar manner as described in Example 1a, from N-<4- 

chlorophenyl)guanidine«HN03 was obtained the title compound as a brown solid. 'H- 
NMR (300 MHz, d 9 -DMSO) 5 9.76 (s. 1H), 9.19 (d, 1H. J = 8.8 Hz). 8.94 (s. 1H), 8.64 
(d, 1 H, J = 2.8 Hz). 8.51 (d. 1H, J = 8.8 Hz), 7.84 (d. 2H, J = 8.8 Hz), 7.53 (dd. 1 H, J 
= 9.2, 4.5 Hz), 7.42 (m, 3H); MS (ESI) (M+H)* 323. 

10 

Example 6: N-(4-Fluorophenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2> 
pyrimidinamine 




1 5 a) In a similar manner as described In Example 1a, from N-<4- 

fluorophenyt)guanidine*HNQ3 was obtained.the title compound as a yellow solid. 1 H- 
NMR (300 MHz, d 6 -DMSO) 8 9.63 (s^H^ 9.15;>(d, 1H. J = 8J Hz), 8.92 (s, 1H), 8.64 
(dd, 1H, J = 4.5. 1 .8 Hz). 8.48 (d, 1H, Jf 5.3 Hz), 7.78 (dd. 2H, J = 9.0, 5.0 Hz), 7.50 
(dd, 1H, J = 9.1, 4.6 Hz), 7.40 (d, 1H,.J^5 r 3 Hz), 7*1 <t,-2HJ J = 8.9 Hz); MS (ESI) 

20 (m+h)*307. ! ! J 

1 

Example 7: 3-[(4-Pyrazolo[1,5-b]pyridazinh3-y^ ■. 
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a) In a similar manner as described in Example 1a, from N-(3- 
cyanophenyOguanidine-HNOs was obtained the title compound as a yellow solid. 'H- 
NMR (300 MHz, tf-DMSO) 5 9.99 (s, 1H). 9.17 (d, 1 H, J = 9.0 Hz). 8.96 (s, 1H). 8.66 
(dd. 1H. J = 4.4, 1.6 Hz). 8.58 (d, 1H, J = 5.3 Hz), 8.41 (s, 1H). 7.97 (d, 1H, J = 8.2 
Hz), 7.60-7.44 (m. 4H); MS (APCI) (M+H) + 314. 

b) N-(3-Cyanophenyl)guanidine-HN0 3 . To a solution of 3-aminobenzonitrile (3.31 g. 
28 mmol) in EtOH (28 mL) was added cyanamide (2.5 mL of a 50% w/w solution in 
water). HNO s (1.98 mL. 14.2 M) is added dropwise. The mixture was heated at an 
oil bath temperature of 100 "C for about 3 hours. The flask was allowed to cool to 
RT. EtjjO (20 mL) was added and the solids isolated by filtration. The solids were 
dried under vacuum (1 torr) for about 18 hours to give the title compound as a beige 
powder (2.9 g. 46%). 1 H-NMR (300 MHz. (f-DMSQ) 8 9.80 (s. 1H). 7.77 (m, 2H), 
7.69-7.57 (m, 6H); MS (ESI) (M+H)* 161.. ...... 



Example 8: 4^(4-Pyrazoio[1,3-bfr^ 
acid 




a) In a similar manner as describedin Example .1a v 4rflamino(imino)methyl] 
aminojbenzoic acid-HCI was obtained the title compound as a yellow solid. 'H-NMR 
(300 MHz. d 8 -DMSO) 5 9.99 (s. W). 9-25 (d, 1H, J = 9.0 Hz). 8.96 (s. 1H). 8.65 (dd. ' 
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1H. J = 4.5. 2.6 Hz). 8.57 (d. 1H, J = 5.2 Hz). 7.93 (m. 4H). 7.53 (dd. 1H, J = 8.9. 4.4 
Hz). 7.50 (d. 1 H. J = 5.5 Hz); MS (APCI) (M+H)* 333. 

Example 9: 4-PyrazoIo[1,5-b]pyrrdazin-3-yJ-N43Htrifluoromethyl)phenyn.2. 



a) In a similar manner as described in' Example 1a. from N-{3- 
(trifluoromethyl)phenyJIguanidine was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, d B -DMSO) 5 9.98 (s, 1H), 9.17 (d. 1H, J = 8.9 Hz). 8.95 (s. 1H). 
8.65 (bs. 1H), 8.57 (d. 1H. J = 5.4 Hz). 8.32 (bs. 1H). 8.00 (d. 1H. J = 8.1 Hz). 7.59 (t. 
1H. J = 8.0 Hz). 7.48 (m. 2H). 7.34 (d. 1H, J = 8.1 Hz); MS (ESI) (M+H)* 357. 

Example 10: N-(34litrophenyl)-4-pyrazolo[1 I 5-b]pyridazln-3.yl-2-pyrimidinamine 



a) In a similar manner as described in Example 1a. from N-<3-nitrophenyl)guanidine 
was obtained the title compound as a brown solid. 'H-NMR (300 MHz, cf-DMSO) 8 
10.15 (s. 1H), 9.18 (d, 1H, J = 8.9 Hz), 8.97 (s. 1H), 8.93 (s. 1H). 8.66 (d. 1H. J = 4.4 
Hz). 8.60 (d. 1H. J = 5.1 Hz). 8.1 1 (d. 1H, J = 8.1 Hz). 7.85 (d. 1H, J = 8.1 Hz). 7.64 
(t, 1 H. J = 8.1 Hz). 7.50 (m. 2H); MS (ESI) (M+H) + 357. 

b) N-(3-Nitrophenyl)guanidine«HCI. In a similar manner as described in Example 1e. 
from 3-nitrophenyt aniline was obtained the title compound (Anal. Biochem. (1999), 
276(2), 251 ) as a brown solid. 



pyrimidinamlne 
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Example 11: N-(2-Chlorophenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
pyrimidinamine 




a) In a similar manner as described in Example 1a, from N-(2-chlorophenyl)guanidine 
was obtained the title compound as a brown solid. 1 H-NMR (300 MHz. d 6 -DMSO) 8 
9.06 (s, 1H), 8.90 (s. 1H), 8.84 (d. 1H, J = 9.0 Hz), 8.60 (bs, 1H), 8.44 (d, 1H. J = 5.2 
Hz), 7.81 (d. 1H, J = 8.1 Hz). 7.59 (d, 1H. J = 7.9 Hz), 7.39 (m, 3H), 7.26 (t, 1H, J = 

1 0 7.6 Hz); MS (ESI) (M+Hf 323. 

b) N-(2-Chlorophenyl)guanidine«HCI. Prepared from 2-chlorophenyl aniline as 
described in (J. Med. Chem (1996), 39(20). 4017). 

15 Example 12: N-(4-Methoxyphenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
pyrimidinamine 




20 a) In a similar manner as described in Example 1a, from N-(4- 

methoxyphenyl)guanidine was obtained the title compound as a brown solid. 1 H- 
NMR (300 MHz, t^-DMSO) 5 9.41 (s. 1H). 9.15 (bs, 1H), 8.90 (s, 1H). 8.62 (d. 
1H. J = 2.6 Hz), 8.44 (d, 1H, J = 5.3 Hz), 7.64 (d, 2H, J = 8.9 Hz), 7.47 (dd, 1H, J 
= 9.1, 4.5 Hz), 7.33 (d, 1H, J = 5.2 Hz), 6.95 (d, 1H, J = 8.9 Hz), 3.78 (s, 3H); MS 

25 (ESI) (M+H)* 319. 
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Example 13: 4-Pyrazolo[1,5-b)pyr!dazin-3-yl-N-(3 f 4>*"''n'»ethoxyphenyl)-2- 
pyrimldinamine 



10 



15 



20 




OCH, 



OCH, 



a) In a similar manner as described in Example 1a, from N-(3,4,5- 
trimethoxyphenyljguanidine was obtained the title compound as a brown solid. 1 H- 
NMR (300 MHz, cP-DMSO) 8 9.50 (s, 1H), 9.21 (d, 1H, J = 9.7 Hz), 8.92 (s, 1H). 8.63 
(d, 1H, J = 2.7 Hz), 8.50 (d, 1H. J = 5.2 Hz), 7.47 (dd, 1H, J = 9.1, 4.5 Hz), 7.38 (d, 
1H, J = 5.2. 4.5 Hz), 7.18 (s. 2H); MS (ESI) (WH;H) + 379. 

b) NK3.4,5-Trimethoxyphenyl)guanidine-HN03. In a similar manner as described in 
Example 7b, from 3,4,5-trimethoxy aniline was obtained the title compound (J. Med. 
Chem. (1975), 18(1 1), 1077) as a brown solid. 

Example 14: N-[3-(1,3-Oxazol-5-yl)phenyl]-4-pyrazolo[1,5-b]pyrldazin^-yI-2- 
pyrimldlnamine 




a) In a similar manner as described in Example 1a, from N-[3-(1,3-oxazol-5- 
yl)phenyl]guanidine was obtained the title compound as a brown solid. 1 H-NMR (300 
MHz, d 8 -DMSO) 5 9.78 (s, 1H), 9.18 (d, 1H, J = 8.9 Hz), 8.95 (s, 1H), 8.64 (d. 1H, J 
= 3.1 Hz), 8.55 (d, 1H, J = 5.2 Hz), 8.46 (s. 1H), 8.24 (s, 1H), 7.75 (d, 1H. J = 7.9 Hz), 
7.67 (s. 1H), 7.49-7.39 (m. 3H),-7.35 (dd. 1H. J = 9.0. 4.5 Hz); MS (ESI) (M+H)* 355. 
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b) N43-{1.3-Oxazol-5-yi)phenyl]guanidine*HN03. In a similar manner as described 
in Example 7b, from 3-(1,3-oxazol-5-yl)aniline was obtained the title compound as 
a brown solid. 'H-NMR (300 MHz, d B -DMSO) 5 9.70 (s, 1H), 8.52 (s, 1H), 7.80 (s, 
1H). 7.70-7.43 (m. 7H), 7.27 (d. 1H, J = 7.9 Hz); MS (ESI) (M+H) + 203. 

Example 1 5: N-{4-Pyrazolo[1 ,5-b]pyridazin-3-yl-2-pyrlrnidinyr)-1 H-benzimidazol- 
6-amlne 



a) In a similar manner as described in Example 1a, from N-(1H-benzimidazol-6- 
yl)guanidine«HN0 3 was obtained the title compound as a brown solid. 'H-NMR (300 
MHz, d 8 -DMSO) 5 12.35 (bs, 1H), 9.59 (s, 1H), 9.21 (d, 1H, J = 9.2 Hz), 8.93 (s, 1H), 
8.64 (d, 1H, J = 2.7 Hz), 8.50 (d, 1H. J = 5.2 Hz), 8.18 (s, 1H), 8.16 (s, 1H), 7.58 (d, 
1H, J = 8.5 Hz), 7.45-7.41 (m, 2H). 7.37 (d, 1H. J = 5.2 Hz); MS (ESI) (M+H) + 329. 

c) N-(1H-Benzimidazol-6-yl)guanidine'HN03. In a similar manner as described in 
Example 7b, from 1 H-bena'midazol-6-amine was obtained the title compound as 
a brown solid. 'H-NMR (400 MHz, d 8 -DMSO) 5 9.76 (s, 1H). 9.40 (s, 1H), 7.85 
(d, 1H, J = 8.8 Hz), 7.69 (d, 1H, J = 1.8 Hz), 7.42 (bs, 4H). 7.37 (dd, 1H, J = B.8. 
1 .8 Hz); MS (ESI) (M+Hf 176. 

Example 1 6: N-(4-Pyrazolo[1 ,5-b]pyrldazln-3-yl-2-pyrimIdinyl)-1 ,3-benzoxazol-2- 



a) In a similar manner as described in Example 1a, from N-(1 ,3-benzoxazol-2- 
yl)guanidine was obtained the title compound as a brown solid. 'H-NMR (300 MHz, 




amine 
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d 6 -DMSO) 8 11.68 (s, 1H). 10.23 (d, 1H, J = 9.1 Hz), 9.02 (s, 1H), 8.68-8.65 (m, 2H), 
7.73-7.62 (m. 4H), 7.38-7.25 (m. 2H); MS (ESI) (M+H) + 330. 

Example 17: N^6^hloro-1H-benzlmidazol-2-yl)-N-(4-pyrazolo[1^-b]pyridazIn-3- 
5 yl-2-pyrimidinyl)amlne 



a) In a similar manner as described in Example 1a, from N-(6-Chloro-1 H- 
10 benzimidazoI-2-yl)guanidine was obtained the title compound as a brown solid. 1 H- 
NMR (400 MHz, d 6 -DMSO) 8 12.20 (s, 1H), 11.32 (s, 1H), 9.50 (d. 1H, J = 8.0 Hz). 
8.96 (s, 1H), 8.62 (dd, 1H, J = 4.4, 1.8 Hz), 8.59 (d, 1H. J = 5.5 Hz), 7.56 (d, 1H, J = 
5.5 Hz), 7.48 (dd, 1H, J = 9.0, 4.4 Hz), 7.53 (m, 1H), 7.40 (m, 1H), 7.06 (m, 1H); MS 
(ESI)(M+H)*363. 

15 

Example 18: N-{4-Ch!orobenzyl)-4-pyrazolo[1 f 5-b]pyridazin-3-yl-2- 
pyrimidlnamine 



a) In a similar manner as described in Example 1a, from N-(4-chlorobenzyl)guanidine 
was obtained the title compound as a brown solid. 'H-NMR (400 MHz, d 8 rDMSO) 5 
9.20 (bs, 1H). 8.78 (bs, 1H), 8.54 (bs, 1H), 8.27 (d, 1H, J = 5.1 Hz), 7.82 (m, 1H). 
7.39 (m, 5H). 7.12 (d, 1 H, J = 5.4 Hz), 4.54 (s, 2H); MS (ESI) (M+H)* 337. 





25 



WO 2004/035588 



PCT/US2003/032473 



46 

b) N-(4-Chlorobenzyl)guanidine»H02CCF3. Prepared from 4-chlorobenzylamine as 
described in (J. Med. Chem. (1975), 18(3), 304), herein Incorporated by reference. 

Example 19: N\N 1 ^imethyl-NM^Py ra< > Io n>^ b lPyriflazIn-3-yl-2-pyrim!dinyi)- 
5 1,3-propanediamine 



a) In a similar manner as described In Example 1a, from N-[3- 
(dimethylamino)propyl]guanidine>0.5H 2 SO 4 was obtained the title compound as a 

' yellow solid. 'H-NMR (400 MHz, d°-DMSO) 5 9.10 (bs, 1 H), 8.76 (s, 1 H), 8.53 (dd, 
10 1H, J = 4.4. 2.0 Hz), 8.21 (d, 1H. J = 5.2 Hz), 7.38 (dd. 1H, J = 9.2, 4.4 Hz), 7.21 (bs, 
1H), 7.05 (d. 1H, J = 5.2 Hz). 2.87 (m, 2H), 2.50 (m, 2H), 2.27 (bs. 6H). 1.73 (m, 2H); 
MS (APCI) (M+H) + 298. 

b) N-[3-(Dimethylamino)propyl]guanidine'0.5H2SO4. In a similar manner as 

15 described in Example 1e, from N-3-(dimethylamino)propylamine was obtained the 
title compound as a white solid. 1 H-NMR (300 MHz, D£>) 8 3.19 (t. 2H, J = 6.6 Hz), 
3.04 (m. 2H), 2.75 (s, 6H). 1 .93 (m. 2H). 

Example 20: N-[3-(4-Morpholinyl)propyl]-4-pyrazolo[1,5-b]pyrldazin-3-yl-2- 
20 pyrimidinamlne 



a) In a similar manner as described in Example 1a, from N-[3-(4- 
morpholinyl)propyl]guanidine*0.5H2S04 was obtained the title compound as a yellow 
solid. 'H-NMR (300 MHz. d 6 -DMSO) 8 9.10 (bs, 1 H). 8.84 (s, 1H), 8.61 (dd, 1H, J = 
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4.2, 2.0 Hz), 8.29 (d, 1 H. J = 5.1 Hz), 7.46 (dd. 1H, J = 9.0. 4.2 Hz). 7.27 (bs, 1H). 
7.11 (d, 1H, J = 5.1 Hz), 3.58 (m, 2H), 3.40 (m, 2H), 3.31 (m, 2H), 2.54 (m, 2H), 2.40 
(m, 4H), 1.78 (m, 2H); MS (APCI) (M+H)* 340. 

5 b) N-{3-(4-Morphol)nyl)propyllguanIdine«0.5H 2 SO4. In a similar manner as described 
in Example 1e, from N-3-(4-morpholinyl)propylamlne was obtained the title 
compound (Bioorg. Med. Chem. Lett. (1997). 7(6), 675, incorporated herein by 
reference) as a white solid. 1 H-NMR (400 MHz, d 6 -DMSO) 5 3.58 (bm, 4H), 3.15 (m, 
4H). 3.05 (m, 4H), 1.85 (m, 2H). 

0 

Example 21: N-t3-(4-Methyl-1-pipera2inyt)propyf]-4-pyrazolo[1,5-b]pyTidazin-3- 
yl-2-pyrimidlrtamine 



1 5 piperazinyl)propyl]guanidine»0.5H 2 SO4 was obtained the title compound as a yellow 
solid. 'H-NMR (400 MHz. d 9 -DMSO) 8 9.00 (bs, 1 H). 8.76 (s. 1H). 8.53 (dd. 1H, J = 
4.4. 2.0 Hz). 8.21 (d. 1H. J = 5.6 Hz). 7.37 (dd, 1H. J = 8.8, 4.0 Hz), 7.20 (bs, 1H). 
7.03 (d, 1H. J = 5.2 Hz). 3.32 (m. 6H). Z34 (m, 6H). 2.1 1 (m, 3H). 1.68 (m, 2H); MS 
(APCI) (M+H)* 353. 

20 

b) N-[3-(4-MethyH-piperazinyl)propyllguanidine«0.5H 2 SO4. In a similar manner as 
described in Example 1e, from N-3-(4-methyl-1-piperazinyl)propylamine was 
. obtained the title compound (Bioorg. Med. Chem. Lett. (1997). 7(6). 675) as a white 
solid. 

25 

Example 22: 1 -{3-{(4-Pyrazolo[1 ,5-b]pyridazin-3-yt-2-pyrimidinyl)am!no]propyl}- 
2-pyrrolidlnone 




a) In a similar manner as described in Example 1a, from N-[3-(4-methyl-1 
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a) In a similar manner as described In Example 1a, from N-[3-(2-oxo-1- 
pyrrolidinyl)propyI]guanidine*H0 2 CCF 3 was obtained the title compound as a yellow 
5 solid. 1 H-NMR (300 MHz, d 6 -DMSO) 5 9.08 (bs, 1 H). 8.84 (s. 1 H), 8.61 (m, 1 H), 
8.30 (d, 1H, J = 5.1 Hz), 7.47 (dd, 1H, J = 8.9. 4.4 Hz), 122 (bs, 1H), 7.13 (d, 1H, J = 
5.3 Hz). 3.35 (m. 4H), 2.52 (m, 2H), 2.23 (m, 2H). 1.95 (m, 2H), 1.79 (m. 2H); MS 
(ESI) (M+H)* 338. 

10 . b)N-[3-(2-Oxo-1-pyrrolidinyl)propyl]guanid1ne*H02CCF3. In a similar manner as 
described in Example 1e, from 1-(3-amlnopropyl)-2-pyrrolidirione was obtained the 
title compound as a white solid. 

Example 23: N-[3-Chloro-4-(4-niethyl-1-plperazinyl)phenyr]-4-pyra2olo[1,5- 
15 b]pyridazin-3-yl-2-pyrimidinamine 



a) In a similar manner as described In Example 1a. from N-{3-chloro-4-(4-methyl-1- 
20 piperazinyOphenyQguanidine'HNOs was obtained the title compound as a yellow 

solid. 1 H-NMR (300 MHz, d e -DMSO) 6 9.95 (s, 1 H), 9.16 (d, 1H. J = 8.6 Hz), 8.93 (s. 
1H). 8.64 (m. 1H), 8.50 (d, 1H. J = 2.4 Hz), 7.54 (dd, 1H. J = 8.6. 2.4 Hz), 7.49 (dd, 
1H, J = 9.1, 4.4 Hz), 7.41 (d, 1H, J = 5.2 Hz), 7.19 (d, 1H, J = 8.8 Hz). 2.95 (m, 4H), 
2.51 (m, 4H). 2.28 (s. 3H); MS (ESI) (M+H)* 421. 




H 
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b) N-{3-Chloro-4-(4-methyl-1-piperazinyl)phenyl]guanidine*HN03. In a similar 
manner as described In Example 7b, from 3-chloro-4-(4-methyl-1-piperazinyl)aniline 
was obtained the title compound as a white solid. 

5 Example 24: rH4^44Wethyl-1^iperazinyl)phenyl]^ync^^ 
yl-2-pyrimidinamine 



a) In a similar manner as described In Example 1a, from N-[4-(4-methyl-1- 

1 0 piperazinyl)phenyl]guanidine«HCI was obtained the title compound as a yellow solid. 
1 H-NMR (300 MHz, CDCI 3 ) 5 8.89 (d, 1 H, J = 9.0 Hz), 8.52 (s. 1H), 8.40 (m, 2H), 
7.49 (d. 2H, J = 8.8 Hz), 7.30 (s, 1H), 7.12 (dd. 1H, J = 9.0, 4.3 Hz), 7.04 (m, 2H), 
6.95 (m, 1H), 3.26 (m, 4H), 2.66 (m, 4H), 2.42 (s, 3H); MS (ESI) (M+H)* 387. 

15 b) N-[4-(4-Methyl-1-piperaziny0phenyl]guanidlne'HCI. Prepared from 4-(4-methyM- 
piperazinyl)aniline as described in (J. Med. Chem. (1993), 36(19), 2716). 

Example 25: N-r3-Methyl-4-{4-methyl-1-piperazInyI)phenyl]-4-pyrazolo[1,5- 

b] pyridazin-3-yl-2-pyrimidinamine 

20 

N— N \ 



a) In a similar manner as described in Example 1a, from N-[3-methyl-4-(4-methyl-1- 
piperazinyl)phenyl]guanidine-HN0 3 was obtained the title compound as a brown 



25 solid. 1 H-NMR (400 MHz, d 6 -DMSO) 5 9.35 (s, 1H). 9.1 1 (d, 1H, J = 8.2 Hz), 8.86 (s, 
1H), 8.58 (dd, 1H, J = 4.6, 1 .9 Hz), 8.41 (d, 1H, J = 5.1 Hz), 7.55 (d, 1H, J = 2.4 Hz). 




H 
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7.43-7.40 (m. 2H),7.30 (d, 1H, J = 5.3 Hz). 7.00 (d, 1H, J = 8.6 Hz). 2.83-2.81 (m. 
4H), £50-2.48 (m, 4H), 2J24 (m. 6H); MS (ESI) (M+H) + 401 . 

b) hH3-Methyl-4-(4-methyl-1-piperaz!nyl)phenyl]guanldine*HN03. In a similar 
5 manner as described In Example 7b, from 3-methyl-4-{4-rhethyl-1 -piperazinyl)aniline 
was obtained the title compound as a brown solid. 

Example 26: N-{4-<4-Methyi-1-piperazlnyO-3-(trH]ucMromethyl)phenyq-4- 
pyrazolo[1,5-b]pyrIdazln-3-yl-2-pyrlmldlnamine 



a) In a similar manner as described in Example 1a, from N-[4-(4-methyH- 
piperazinyiVS-CtrifluoromethyOphenylJgiianidjne'HNOswas obtained the title 
15 compound as a yellow solid. 1 H-NMR (400 MHz, d B -DMSO) 5 9.80 (s. 1H), 9.10 (d, 1 
H, J = 8.1 Hz), 8.89 (s, 1H). 8.60 (dd. 1H, J = 4.4. 2.0 Hz), 8.48 (d, 1H, J = 5.3 Hz). 
8.14 (d. 1H, J = 2.4 Hz). 7.93 (d, 1H. J = 8.8 Hz), 7.53 (d, 1H, J = 8.8 Hz), 7.42 (m, 
2H), 2.284 (m, 4H). 248 (m, 4H), 2.24 (s. 3H); MS (ESI) (M+H) + 455. 

20 b) N-{4-(4-Memyl-1-piperazinylV3-(tiifluoromethyl) phenyl] guanidlne 'HN0 3 . In a 
similar manner as described In Example 7b, from 4-(4-methyH-piperazinyl)-3- 
(trifluorornethyl)phenylamine was obtained the title compound as a white solid. 

Example 27: N-[3-Chloro-4-(4-morpholinyl)phenylH-pyrazolo[1,5-b]pyrldazln-3- 
25 yl-2-pyrimidJnamine 



10 
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a) In a similar manner as described in Example 1a, from N-{3-chloro-4-(4- 
morpholinyl)phenyf]guanidine*HN03 was obtained the title compound as a yellow 
solid. 1 H-NMR (300 MHz, d 6 -DMSO) 6 9.67 (s, 1H). 9.17 (d, 1H. J = 9.3 Hz), 8.93 (s. 
1 H), 8.64 (dd, 1 H, J = 4.4, 1 .8 Hz), 8.51 (d, 1 H, J = 5.2 Hz). 8.06 (d, 1 H, J = 2.5 Hz), 
7.58 (dd. 1H, J = 8.7, 2.4 Hz), 7.50 (dd, 1H. J = 9.1. 4.5 Hz), 7.42 (d. 1H, J = 5.4 Hz), 
7.21 (d, 1H, J = 8.6 Hz), 3.77 (m, 4H). 2.97 (m. 4H); MS (ESI) (M+H) + 408. 

b) N-[3-Chloro-4-(4-morpholinyl)phenyl]guanidine»HN03. In a similar manner as 
described in Example 7b, from 3-chtoro-4-(4-morpholinyl)aniline was obtained the 
title compound as a brown solid. 1 H-NMR (300 MHz, cf-DMSO) 5 9.50 (s, 1H). 7.37 
(bs. 5H), 7.23 (s, 2H). 3.77 (m, 4H). Z99 (m, 4H); MS (ESI) (M+H) + 255. 

Example 28: N-{4-[(Diethylamino)methyl]phenyl}-4-pyTazolo[1,5-b]pyridazin-3- 
yi-2-pyrimidinamine 



a) In a similar manner as described in Example 1a, from N-{4-(4-methyl-1- 
piperazinyl)-3-(trifluoromethyl)phenyl]guanidine*HN03was obtained the title 
compound as a yellow solid. 'H-NMR (400 MHz, d 8 -OMSO) 8 9.75 (bs. 1H). 9.40 
(bs. 1H). 9.17 (d, 1H. J = 8.8 Hz), 8.89 (s, 1H), 8.62 (d, 1H, J = 2.7 Hz). 8.48 (d, 1H, J 
= 5.1 Hz). 7.82 (bs. 2H). 7.45-7.39 (m, 3H), 4.24 (bs, 2H). 3.22 (bs. 4H). 1.20 (bs, 
6H); MS (ESI) (M+H)* 374. 
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b) N-{4-{(Diethylamino)methylJphenyl}guanidine'HN03. In a similar manner as 
described in Example 7b, from 4-{(dlethylamino)methyl]aniline was obtained the title 
compound as a brown solid. 

5 Example 29: N-PKDiethylamino)ethyn^(4-pyi^oloI1>b]pyrldazln-3-yI-2- 
pyrimidinyl)amjno]benzamide 



a) In a similar manner as described In Example 1a, from 4- 
{[amlnotiminoJmethyflaminoJ-N-CZ-tdiethylaminoJethyrjbenzamide-HNOBwas 
1 0 obtained the title compound as a yellow solid. 1 H-NMR (300 MHz, d 9 -DMSO) 5 9.89 
(s, 1H), 9.24 (d, 1H, J = 7.5 Hz), 8.95 (s, 1H), 8.66 (dd, 1H, J = 4.5, 1.9 Hz), 8.56 (d. 
1H, J = 5.2 Hz), 7.90-7.83 (m, 4H), 7.52 (dd. 1H, J = 9.0, 4.5 Hz), 7.47 (d, 1H, J = 5.4 
Hz), 5.42 (bs, 2H), 3.35 (bs, 2H), 2.60 (bs, 4H), 1.02 (bs, 6H); MS (ESI) (M+H)* 431. 

15 b)4-{IAmino(imino)methyl]amino}-N-[2-(diethylamino)ethyl]benzamide-HN0 3 . In a 
similar manner as described in Example 7b, from 4-amino-N-[2- 
(diethylamino)ethyfjbenzamide was obtained the title compound as a brown solid. 

Example 30: N-CyclopropyM-(2-methylpyrazolo{1,5-b]pyridazin-3-yl)-2- 
20 pyrtmidinamine 



a) To a solution (2E)^-(dimethylamino)-1-(2-methylpyrazolo{1,5-b]pyridazin-3-yl)-2- 
propen-1-one (50 mg, 0.22 mmol) in DMF (2.5 mL) was added N- 
cyclopropylguanidine'0.5H 2 SO 4 (130 mg, 0.66 mmol) and potassium carbonate (152 
25 mg, 1.10 mmol). The reaction was healed at an oil bath temperature of 135 °C for 





H 
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about 18 hours. The mixture was cooled to RT and the solvent was removed in 
vacuo. The residue was dissolved in chloroform and filtered. The filtrate was 
concentrated in vacuo then disolved in CHaCb and triturated with diethylether to give 
the title compound as a yellow solid (22 mg, 38%). 1 H-NMR (300 MHz. CDCI 3 ) 5 
5 9.02 (d. 1H, J = 8.8 Hz), 8.39 (d, 1H, J = 5.2 Hz). 8.35 (dd. 1H, J = 4.4. 2.0 Hz). 7.15 
(dd. 1H, J = 8.8, 4.4 Hz). 6.94 (d, 1H, J = 5.3 Hz). 5.45 (s. 1H), 2.89 (m. 1H), 2.83 (s. 
3H). 0.91 (m. 2H). 0.68 (m, 2H); MS (ESI) (M+H) + 267. 

b) (2E)-3-(DimethYlarnino)-1-(2-meth^ 

10 1-(2-MemylpyrazoloI1 f 5-b]pyridazin-3-yl)ethanone (165 mg, 0.95 mmol) was added 
to DMF dimethylacetal (6.0 mL). The reaction was heated at an oil bath temperature 
of 120 "C for about 3 days. The solvent was removed in vacuo. The residue was 
triturated with diethylether to give the title compound as a brown solid (60 mg, 26%). 
'H-NMR (300 MHz. CDCI 3 ) 8 8.68 (dd, 1H. J = 9.1, 2.0 Hz), 8.32 (dd, 1H, J = 4.5, 2.0 

15 Hz), 7.83 (d, 1H, J = 12.4 Hz), 7.14 (dd, 1H, J = 9.1, 4.5 Hz), 5.59 (d, 1H, J = 12.4 
Hz), 2.91-3.10 (bm, 6H). 2.81 (s, 3H); MS (APCI) (M+H)* 231. 

c) 1-(2-Methylpyrazolo[1 ,5-b]pyridazin-3-yl)ethanone. To a slurry of 1- 
aminopyridazinium iodide (709 mg, 3.2 mmol) In DMSO (6.0 mL) was added 3- 

20 pentyne-2-one (1 .45 g, 6.4 mmol) as a solution (2:1 by 'H NMR) in THF. The 

reaction flask was cooled in an ice bath at 4 °C then KOH (178 mg, 3.2 mmol) and 
K 2 C0 3 (219 mg, 1.59 mmol) were added in one portion. The bath was removed and 
the mixture was stirred at RT for about 4 hours. Water was added (20 mL). The 
organic layer was separated and the aqueous layer was extracted with CH2CI2 (3x20 

25 mL). The combined organic layers were dried (MgS0 4 ), filtered and concentrated in 
vacuo. The residue was triturated with diethyl ether and EtOAc to give the title 
compound as a red solid (165 mg, 29%). 'H-NMR (300 MHz. CDCI3) 5 8.69 (dd, 1 H, 
J = 9.1. 2.0 Hz), 8.42 (dd. 1H, J = 4.7, 2.0 Hz), 7.29 (dd, 1H. J = 9.1. 4.7 Hz), 2.82 (s. 
3H), 2.62 (s. 3H). 

30 

d) 3-Pentyn-2-one. Propyne was condensed in THF at -78 C C until saturated. nBuLi 
(10 mL, 25 mmol) was added in one portion. The reaction mixture was stirred for 10 
minutes then dimethylacetamide (2.3 mL, 25 mmol) was added. The cooling bath 
was removed an the mixture was stirred at RT for about 1 hour. Water was added 

35 (1 00 mL) followed by the addition of diethylether (200 mL). The combined organic 
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layers were dried (MgS0 4 ), filtered and concentrated in vacuo to about 2 mL The 
THF solution was used in the next step. 

Example 31: N-Cyclopropyl-4-<2-ethylpyrazolo[1,5-b]pyrlda2ln-3-yl)-2- 
pyrimidinamine 



a) To a solution (2E)-3-{dimethvlamtno)-1-(2-ethylpyrazolo[1 ,5-b]pyridazinr3-yl)-2- 
propen-1-one (75 mg, 0.31 mmol) in DMF (Z0 mL) was added N- 
cyclopropylguanidine*0.5H2SO 4 (181 mg, 0.92 mmol) and potassium carbonate (212 
mg, 1.54 mmol). The reaction was heated at an oil bath temperature of 135 "C for 
about 18 hours. The mixture was cooled to RT and the solvent was removed in 
vacuo. The residue was dissolved in chloroform and filtered. The filtrate was 
concentrated in vacuo then disolved in CH 2 CI 2 and triturated with diethylether and 
hexahes to give the title compound as an orange solid (32 mg, 36%). 'H-NMR (300 
MHz, CDCI 3 ) 6 8.96 (d, 1H, J = 8.7 Hz), 8.38 (d, 1H, J = 5.4 Hz), 8.34 {dd, 1H. J = 
4.4, 1.9 Hz), 7.14 (dd, 1H, J = 9.0,4.5 Hz). 6.92 (d, 1H, J = 5.4 Hz). 5.47 (s, 1H). 
3.23 (q, 2H. J = 7.5 Hz), 2.88 (m, 1H), 1.50 (t. 3H, J = 7.5 Hz). 0.91 (m. 2H). 0.67 (m, 
2H); MS (ESI) (M+H)* 281. 

b) (2E)^(Dimethylamino)-1^2-ethylpyrazolo[1,5-b]pyridazin-3-yl)-2-propen-1-one. 
1-(2-Ethylpyrazoio[1,5-b]pyridazin-3-yl)ethanone (350 mg, 1.85 mmol) was added to 
DMF dimethylacetal (9.0 mL). The reaction was healed at an oil bath temperature of 
1 20 °C for about 3 days. The solvent was removed in vacuo. The residue was 
triturated with diethylether to give the title compound as a brown solid (75 mg, 17%). 
The crude material was used without purification in the next step. 

c) 1-(2-Ethylpyrazolo[1.5-b]pyridazin-3-yl)ethanone. To a slurry of 1- 
aminopyridazinium iodide (1 .60 g, 7.2 mmol) in DMSO (14.0 mL) was added 3- 
hexyne-2-one (1.57 mL, 14.4 mmol). The reaction flask was cooled in an ice bath at 
4 °C then KOH (403 mg, 7.2 mmol) and K 2 C0 3 (500 mg, 3.6 mmol) were added in 
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one portion. The bath was removed and the mixture was stirred at RT for about 1 
hour. Water was added (60 mL). The organic layer was separated and the aqueous 
layer was extracted with CH 2 CI 2 (3x50 mL). The combined organic layers were dried 
(MgS0 4 ), filtered and concentrated in vacuo. The residue was triturated with diethyl 
ether and EtOAc to give the title compound as a red solid (350 mg, 26%). 1 H-NMR 
(300 MHz, CDCI3) 8 8.67 (dd, 1H, J = 9.0, 2.0 Hz), 8.42 (dd. 1H, J = 4.5. 2.0 Hz), 
7.29 (dd. 1H. J = 9.0, 4.5 Hz). 323 (q, 2H, J = 7.5 Hz), £66 (s, 3H), 1.50 (t 3H. J = 
7.5 Hz); MS (ESI) (M+H)* 245. 
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Example 32: 4-{2-Butylpyrazolo[1,5-b]pyrida2ln-3-yl)-NK;yclopropyI-2- 
pyrimidinamine ■ 



a) To a solution (2E^3^dimethylamino)-H2-methylpyrazoto[1,54)]pyridazin-3-yl)-2- 
propen-1-one (50 mg, 0.22 mmol) in DMF (2.5 mL) was added N- 
cyclopropylguanidine'0.5H2SO 4 (130 mg, 0.66 mmol) and potassium carbonate (152 
mg, 1.10 mmol). The reaction was heated at an oil bath temperature of 135 °C for 
about 18 hours. The mixture was cooled to RT and the solvent was removed in 
vacuo. The residue was dissolved in chloroform and filtered. The filtrate was 
concentrated in vacuo then disolved in CH 2 CI 2 and triturated with diethylether to give 
the title compound as a yellow solid (22 mg, 38%). 'H-NMR (400 MHz, CDCy 6 
8.87 (d, 1H, J = 7.2 Hz), 8.30 (d, 1H, J = 5.2 Hz), 8.24 (dd, 1H, J = 4.4, 2.0 Hz), 7.03 
(dd, 1 H, J = 9.0. 4.4 Hz), 6.81 (d. 1 H, J = 5.3 Hz). 5.43 (s, 1H), 3.10 (t, 2H, J = 7.5 
Hz), 2.79 (m, 1H), 1.79 (m. 2H), 1.45 (m, 2H). 0.92 (t, 3H, J = 7.5 Hz), 0.81 (m, 2H), 
0.58 (m, 2H); MS (ESI) (M+Hf 309. 

b) (2E)-1-(2-Butylpvrazolo[1,5-b]pyridazin-3-yl>^(dimethylaminoV2-propen-1-one. 
1-(2-Melhyipyrazolo[1.5-b]pyridazin-3-yl)ethanone (165 mg, 0.95 mmol) was added 
to DMF dimethylacetal (6.0 mL). The reaction was heated at an oil bath temperature 
of 120 "C for about 3 days. The solvent was removed in vacuo. The residue was 
triturated with diethylether to give the title compound as a brown solid (60 mg, 26%). 
The crude material was used without purification in the next step. 

c) 1-(2-Butylpyrazolo[1,5-b]pyridazin-3-yl)ethanone. To a slurry of 1- 
aminopyridazinium iodide (1.60 g, 7.2 mmol) in DMSO (14.0 mL) was added 3- 
hexyne-2-one (1.57 mL, 14.4 mmol). The reaction flask was cooled in an ice bath at . 
4 °C then KOH (403 mg, 7.2 mmol) and K z C0 3 (500 mg, 3.6 mmol) were added in 
one portion. The bath was removed and the mixture was sUrred at RT for about 1 
hour. Water was added (60 mL). The organic layer was separated and the aqueous 
layer was extracted with CH 2 CI 2 (3x50 mL). The combined organic layers were dried 




H 
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(MgS0 4 ), filtered and concentrated in vacuo. The residue was triturated with diethyl 
ether and EtOAc to give the title compound as a red solid (350 mg, 26%). 1 H-NMR 
(300 MHz, CDCI 3 ) 8 8.65 (dd, 1H, J = 9.0, 1.5 Hz), 8.42 (dd, 1H, J = 4.4, 1.5 Hz), 
7.29 (dd, 1H, J = 9.0. 4.4 Hz), 3.18 (t, 2H. J = 7.5 Hz), 2.65 (s, 3H), 1.88 (m, 2H). 
5 1 .54 (m, 2H), 1 .02 (t, 3H, J = 7.5 Hz); MS (APCI) (M+H)* 218. 



d) 3-Octyn-2-one. To a solution of hexyne (2.3 mL, 20.0 mmol) in THF (20.0 mL) at - 
78 °C was added nBuli (8.0 mL, 20 mmol) in one portion. The reaction mixture was 
stirred for 10 minutes then dimethylacetamide (1.85 mL, 20 mmol) was added. The 
10 cooling bath was removed an the mixture was stirred at RT for about 1 hour. Water 
was added (100 mL) followed by the addition of diethylether (200 mL). The 
combined organic layers were dried (MgS0 4 ), filtered and concentrated in vacuo to 
give the title compound as an oil. The crude material was used without purification in 
the next step. 

15 

Example 33: N-[4-(4-Methyl-1-piperaziny1)phenyl]-4-(2-methylpyrazolo[1,5- 
b]pyrldazin-3-yl)-2-pyrimldinamine 




20 a) In a similar manner as described in Example 30a, from N-[4-(4-methyl-1- 

piperazinyl)phenyl]guanidine*HCI was obtained the title compound as a yellow 
solid. 'H-NMR (300 MHz, CDCI 3 ) □ 8.65 (dd, 1 H, J = 9.0, 1.8 Hz), 8.40 (d, 1H, J 
= 5.2 Hz), 8.29 (dd. 1H, J = 4.4, 2.0 Hz), 7.47 (d. 2H, J = 8.9 Hz), 7.01 (dd, 1H, J 
= 9.1, 4.6 Hz). 6.95 (m. 3H), 3.23 (m, 4H), 2.78 (s. 3H), 2.66 (m, 4H), 2.40 (s, 

25 3H); MS (APCI) (M+H)* 401 . 



Example 34: 442-Ethylpyrazolo[1,5-b]pyridazin-3-yl)-N-[4-(4-niethyl-1- 
piperazinyl)phenyJ]-2-pyrimidlnamine 
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Cyor 



a) In a similar manner as described in Example 31a, from N-{4-(4-methyl-1- 
piperazinyl)phenyllguanidine'HCI was obtained the title compound as a yellow solid. 
5 'H-NMR (300 MHz, CDCI 3 ) □ 8.66 (dd, 1 H, J = 9.1, 1.9 Hz), 8.43 (d, 1 H, J = 5.2 Hz), 
8.31 (dd, 1H, J = 4.4, 1.9 Hz), 7.51 (d, 2H. J = 8.9 Hz). 6.9-7.1 (m, 5H), 3.25 (m, 4H), 
3.16 (q, 2H, J = 7.5 Hz), 2.65 (m, 4H). Z42 (s. 3H). 1.49 (t, 3H, J = 7.5 Hz); MS 
(ESI)(M+H) + 415. 

1 0 Example 35: 4-<2-Butylpyrazolo[1 ,5-b]pyrida2ln-3-yl)-N-[4-(4-methyl-1 - 
piperazinyl)phenyl]-2-pyrimidinamine 



a) In a similar manner as described in Example 32a, from N-[4-{4-methyl-1- 
1 5 piperazinyOphenyl]guanidine'HCI was obtained the title compound as a yellow solid. 

1 H-NMR (400 MHz, CDCb) 5 8.57 (dd, 1 H, J = 9.0, 1.9 Hz). 8.36 (d. 1H, J = 5.3 Hz). 

8.24 (dd, 1H, J = 4.4, 2.0 Hz). 7.43 (d, 2H, J = 8.9 Hz), 6.95 (dd. 1H, J = 9.0, 4.4 Hz). 

6.91 (d, 2H. J = 8.9 Hz). 6.88 (d. 1H. J = 5.2 Hz). 3.17 (m, 4H), 3.09 (t. 2H, J = 7.5 

Hz), 2.58 (m, 4H). 2.34 (s, 3H). 1.82 (m. 2H), 1.44 (m, 2H). 0.93 (t, 3H. J = 7.5 Hz); 
20 MS(ESI)(M+H) + 443. 
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Example 36: N-Cyclopropyl-4-{6-methoxypyrazo1o[1,5-b]pyridazln-3-yl)-2 
pyrimidinamine 



a) In a similar manner as described in Example 1a, from (2E>-3-{dimethylamino>-1-(6- 
methoxypyrazolo[1.5-b]pyrldazin-3-yl)-2^)ropen-1-one was obtained the title 
compound as a brown solid. 1 H-NMR (300 MHz, CDCb)'S 8.95 (d, 1H, J = 9.5 Hz), 
8.30 (d, 1H, J = 5.1 Hz), 8.28 (s, 1H), 6.91 (d, 1H, J = 5.2 Hz), 6.83 (d, 1H, J = 9.4 
Hz), 5.39 (s. 1H). 4.09 (s, 3H). 2.88 (m, 1H), 0.87 (m, 2H), 0.64 (m, 2H); MS (ESI) 
(M+H) + 283. 

b) (2E)-3-(Dimethylamino)-1 -(6-methoxypyrazo!o[1 ,5-b]pyridazin-3-yl)-2-propen-1 - 
one. In a similar manner as described in Example 30b, from 1-(6- 
methoxypyrazolo[1 ,5-b]pyridazin-3-yl)ethanone was obtained the title compound as a 
brown solid. 1 H-NMR (300 MHz, d 6 DSMO) 8 8.53 (d, 1H, J = 9.5 Hz), 8.47 (s, 1H), 
7.63 (d, 1H, J = 12.4 Hz), 7.06 (d, 1H, J = 9.5 Hz), 5.76 (d, 1H. J = 12.4 Hz), 3.96 (s. 
3H), 3.10 (bs, 3H), 2.90 (bs, 3H); MS (ESI) (M+H) + 247. 

c) 1-(6-Meihoxypyrazolo[1,5-b]pyridaa*n-3-yl)ethanone. 3-Methoxypyridazine-HCI 
(16.6 g, 151 mmol) was added to pH 8.0 buffer (250 mL) and heated at 70 "C. 
HOSA (25.6 g, 227 mmol) in water (10 mL) was neutralized to about pH 7.5 by the 
addition of aqueous KHC0 3 (110 mL, Z4 M). The HOSA solution was added 
dropwise via addition funnel over one hour. The reaction was cooled to RT and 
CH Z CI 2 (250 mL) was added. The reaction mixture was cooled in an ice bath and 3- 
butyne-2-one (5.3 mL, 75 mmol) was added in one portion follwed by the dropwise 
addition of KOH (9.52 g, 169 mmol) in water (25 mL). The reaction mixture was 
allowed to warm to RT and stirred for about 2 hours. The aqueous layer was 
extracted with EtOAc (2x300 mL). The combined organic layers were washed with 
water (100 mL), dried (MgS0 4 ), and concentrated in vacuo. The residue was 
triturated with EtOAc and hexanes to give the title compound as a red solid (5.6 g. 




,OCH 3 



H 



WO 2004/035588 



PCTAJS2003/032473 



60 

39%). 1 H-NMR (300 MHz, CDCb) 8 8.54 (d. 1H, J = 9.5 Hz), 8.24 (s, 1H), 6.95 (d, 
1H, J = 9.5 Hz). 4.09 (s, 3H), 2.55 (s, 3H); MS (ESI) (M+H)* 192. 

d) 3-Methoxypyridazine«HCI. To a solution of 3-chloro-6-methoxypyridazine (2.9 g, 
20.0 mmol) In methanol (30 mL) was added Pd/C (145 mg, 10% w/w). Hydrogen gas 
was bubbled through the solution and then a balloon of hydrogen gas was left over 
the reaction for about 12 hours. The reaction was filtered through Celite and the 
filtrate collected and concentrated In vacuo. The oil was used without further 
purification. 1 H-NMR (300 MHz, CDCb) 5 9.47 (d, 1H, J = 5.0 Hz). 8.26 (dd. 1H. J = 
9.1, 4.8 Hz). 7.70 (d. 1H, J = 8.9 Hz), 4.19 (s, 3H). 

Example 37: 4-(6-Methoxypyrazolo[1,5-b]pyridazin-3-yl)-N-[4-(4-inethyM- 
piperazinyl)phenyl]-2-pyrlmidinamine 




a) To a solution (2E)^(dimethylamino)-1-(6HTiethoxypyrazolo[1,5-b]pyridazin-3-yl)-2- 
propen-1-one (40 mg, 0.16 mmol) in DMF (2.0 mL) was added N-[4-(4-methyM- 
piperazinyl)phenyr]guantdine-HCI (99 mg, 0.32 mmol) and potassium carbonate (112 
mg. 0.80 mmol). The reaction was heated at an oil bath temperature of 130 °C for 
about 18 hours. The mixture was cooled to RT and the solvent was removed in 
vacuo. The residue was dissolved In chloroform and filtered. The filtrate was 
concentrated in vacuo then disolved in CH 2 CI 2 and triturated with diethylether to give 
the title compound as a yellow solid (12 mg. 18%). 'H-NMR (400 MHz, CDCb) 8 
8.67 (d, 1H, J = 9.5 Hz). 8.35 (d. 1H. J = 5.2 Hz). 8.29 (s. 1H), 7.46 (d, 2H, J = 8.9 
Hz). 6.98 (m. 3H), 6.90 (s. 1H), 6.75 (d, 1H, J = 9.5 Hz). 4.09 (s. 3H). 3.23 (m. 4H), 
2.64 (m, 4H). 2.39 (s. 3H); MS (ESI) (M+H)* 417. 
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Example 38: 3-f2-(CyclopropylamIno)-4-pyrim!t)inyl]pyrazolo[1,5-b]pyridazin-6- 
ol 



a) A solution of N-cyclopropyl-4-(6-methoxypyra2olo[1,5-b]pyrida2ln-3-yl)-2- 
5 pyrimidinamine (51 0 mg, 1 .81 mmol) in morpholine (1 5 mL) was heated at an ofl bath 
temperature of 130 °C for about 16 hours. The reaction mixture was cooled and the 
solvent removed in vacuo. The residue was dlsotved in CH 2 CI 2 and triturated with 
diethylether to give the title compound as a yellow solid (400 mg, 82%). 1 H-NMR 
(300 MHz. d 8 -DMSO) 8 8.96 (d, 1H, J = 9.7 Hz), 8.49 (s. 1H). 8.23 (d, 1H, J = 5.0 
10 Hz), 7.35 (s, 1H). 7.06 (d. 1H. J = 5.1 Hz), 6.97 (d, 1H, J = 9.5 Hz), 2.74 (m, 1H), 
0.73 (m, 2H). 0.49 (bs, 2H); MS (ESI) (M+Hf 269. 

Example 39: N-CyclopropyM-(6-isopropoxypyrazolo[1 ,5-b]pyridazin-3-yl)-2- 
pyrimidinamine 



a) In a similar manner as described in Example 1a, from (2E)-3-(dimethytamino)-1-(6- 
isopropoxypyrazolo[1 ,5-b]pyridazin-3-yl)-2-propei>-1-one was obtained the title 



compound as a brown solid. 1 H-NMR (300 MHz, CDCb) 5 8.91 (d, 1H, J = 9.5 Hz), 
8.29 (d, 1H, J = 5.2 Hz). 8.25 (s, 1H), 6.90 (d, 1H, J = 5.3 Hz), 6.76 (d, 1H, J = 9.7 
20 Hz), 5.41 (septet, 1H, J = 6.2 Hz), 5.35 (bs, 1H), 2.85 (m, 1H), 1.43 (d. 6H. J = 6.2 
Hz), 0.87 (m, 2H), 0.63 (m, 2H); MS (ESI) (M+H)* 311. 




OH 




15 
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b) (2E)-3-(Dimethylamino)-1 -(6-isopropoxypyrazolo[1 ,5^]pyridazh>3-yl)-2-propen-1 - 
one. in a similar manner as described In Example 30b, from 1-(6- 
isopropoxypyrazolo[1,5-b]pyridazin-3-yl)ethanone (150 mg, 0.7 mmol) was obtained 
the title compound as a brown solid. This material was used in the next step without 

5 further purification. MS (ESI) (M+H)* 275. 

c) 1-(6-lsopropoxypyrazolol1,5-b]pyridazin-3-yl)ethanone. To a solution of 1-(6- 
hydroxypyrazolo[1,5-b]pyridazin-3-yl)ethanone (200 mg, 1.13 mmol) in THF (8.0 mL) 
was added PPh3 (445 mg, 1.70 mmol). DEAD (296 mg, 1.70 mmol) and iPrOH (0.432 

10 mL, 5.65 mmol). The mixture was stirred at RT for about 14 hours. Water (20 mL) 
was added and the aqueous layer was washed with EtOAc (3x40 mL). The 
combined organic layers were dried (MgS0 4 ) and concentrated In vacuo to give the 
title compound as a white solid. This material was used in the next step without 
further purification. MS (ESI) (M+H)* 220. 

15 

d) 1-(6-Hydroxypyrazolo[1,5-b]pyridazin-3-yl)ethanone. To 1-(6-methoxypyrazolo[1 ,5- 
b]pyridazin-3-yl)ethanone (600 mg, 3.14 mmol) was added HI (10.0 mL, 57% in 
water). The reaction mixture was heated at an oil bath temperature of 90 °C for 
about 12 hours. The mixture was cooled to RT, the water layer was brought to pH 

20 8.0 and washed with EtOAc (3x100 mL). The combined organic layers were dried 
(MgS0 4 ) and concentrated in vacuo to give the' title compound as a yellow 
amorphous solid (365 mg, 63%). 1 H-NMR (300 MHz, d 6 DMSO) 8 12.25 (bs, 1H), 
8.48 (s, 1H), 8.43 (d, 1H. J = 9.5 Hz), 7.07 (d. 1H, J = 9.5 Hz), 2.47 (s, 3H); MS (ESI) 
(M+Hf 178. 

25 

Example 40: N-[4-(6^sopropoxypyTazolo[1,5-b]pyrldazin-3-yl)-2-pyrimidinyl]-N- 
[4-(4-methyl-1-piperazinyl)phenyrjamine 




H 



WO 2004/035588 



PCTAJS2003/032473 



63 

a) In a similar manner as described in Example 37a, from (2E)-3-(dimethylamino)-1- 
(6-is(^ropoxypyrazok>[1,54)]pyridazin-3-yl)-2-propen-1-one was obtained the title 
compound as a brown solid. 'H-NMR (300 MHz, CDCI 9 ) 5 8.64 (d, 1H, J = 9.6 Hz), 
8.34 (d, 1H, J = 5.2 Hz). 8.26 (s, 1H). 7.46 (d, 2H, J = 8.8 Hz), 6.97 (m, 3H), 6.87 (s. 
5 1 H), 6.67 (d, 1 H. J = 9.6 Hz). 5.41 (m. 1H). 3.23 (m, 4H). 2.64 (m. 4H). 2.40 (s, 3H). 
1.43 (d, 6H. J = 6.1 Hz); MS (ESI) (M+H)* 445. 

Example 41: 3-[2-(Cyclopropylamino)-4-pyrimidinyrjpyrazolo[1,5-b]pyrldazin-6- 
yl trifluoromethanesulfonate 



10 




a) To a solution of 3^2^cydopropylamino)^pyrimidiny0pyrazolo[1,5-b]pyridazin-6-ol 
(10.0 g, 37.3 mmol) in DMF (100 mL) was added N-phenyltrifluoromettiylsulfonimide 
(15.0 g, 42.0 mmol) and DIEA (13 mL, 80 mmol). The reaction mixture was stirred at 
RT for about 2 hours. Water (500 mL) was added and the aqueous layer was 

15 washed with EtOAc (3x1 L). The combined organic layers were dried (MgSCX,) and 
concentrated in vacuo to give the a yellow amorphous solid. The solid was dissolved 
In CH 2 CI 2 and purified by slica-gel column chromatography (gradient, 0-10% MeOH 
in CH 2 CI 2 ) to give the title compound as a white solid (7.4 g, 50%). 1 H-NMR (300 
MHz, CDCI3) 5 9.36 (d. 1H. J = 9.5 Hz), 8.54 (s, 1H). 8.35 (bs, 1H), 7.17 (d, 1H, J = 

20 9.4 Hz), 6.98 (d, 1 H, J = 5.3 Hz), 5.65 (bs, 1H), 2.85 (m. 1 H). 0.90 (m. 2H). 0.67 (m. 
2H);MS(ESI)(M+H) + 401. 

Example 42: 4-[6-(2-Chlorophenyl)pyrazolo[1 ,5-b]pyridazin-3-yl]-N-cyclopropyl- 
2-pyrimidinamine • 
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a) To a solution of 3H[2-(cydopropylaminoH-pyrimidlnyrjpyrazolol1,5-b]pyridazin-6-yl 
trifluoromethanesulfonate (21.0 mg, 0.08 mmol) in DMF (1 mL) was added 
Pd(PPh3) 2 CI 2 (5 mg, 0.007 mmol), 2-chlorophenyl boronic add (15 mg, 0.096 mmol), 

5 and Na 2 C03 (21 .0 mg in 0.5 mL water). The reaction mixture was heated at an oil 
bath temperature of 100 "C for about 12 hours. The mixture was cooled to RT and 
water (20 mL) was added. The aqueous layer was washed with EtOAc (3x50 mL). 
The combined organic layers were dried (MgS0 4 ) and concentrated in vacuo and 
purified by silica-gel column chromatography (30% EtOAc/hexanes) to give the title 

10 compound as a brown solid (15 mg, 55%). 'H-NMR (300 MHz, CDCfe) 8 9.14 (d, 1H, 
J = 9.2 Hz), 8.52 (s, 1H), 8.32 (d, 1H, J = 5.3 Hz), 7.74-7.71 (m. 1H). 7.56-7.52 (m, 
2H), 7.46-7.42 (m, 2H), 5.61 (bs, 1H), 2.88 (m, 1H), 0.89 (m, 2H). 0.66 (m, 2H); MS 
(ESI) (M+H) + 363. 

15 Example 43: N-Cyclopropyl-4-{6-(2-thienyl)pyrazolo[1,5-b]pyridazin-3-yl]-2- 
pyrimidinamine 




a) In a similar manner as described in Example 42a, from thiophene-2-boronic acid 
20 was obtained the title compound as a brown solid. 'H-NMR (300 MHz, CDCI 3 ) 8 9.09 
(d, 1H, J = 9.3 Hz), 8.48 (s, 1H), 8.20 (d, 1H, J = 5.5 Hz), 7.76 (d, 1H, J = 3.3 Hz), 



WO 2004/035588 



PCT/US2003/032473 



65 

7.63 (d, 1H, J = 9.5 Hz), 7.54 (d. 1H, J = 4.9 Hz), 7.19 (t, 1H, J = 4.4 Hz). 6.99 (d. 1H, 
J = 5.8 Hz), 2.91 (m, 1H), 0.95 (m. 2H). 0.74 (m. 2H); MS (ESI) (M+H)* 335. 

Example 44: N-Cyclopropyl-4-(6-(4-fluorophenyl)pyrazolo[1,5-b]pyridazin-3-yl]- 
5 2-pyrlmldlnamlne 

• F 



a) In a similar manner as described in Example 42a, from 4-fluorophenyl boronic add 
was obtained the title compound as a brown solid. 'H-NMR (300 MHz, CDCI 3 ) 5 9.16 
(d, 1H, J = 9.3 Hz), 8.48 (s, 1H), 8.33 (d, 1H. J = 4.6 Hz), 8.09 (dd, 2H. J = 8.8, 5.2 
1 0 Hz), 7.60 (d, 1 H, J = 9,3 Hz), 7.22 (t, 2H, J = 8.6 Hz), 6.96 (d, 1 H, J = 5.2 Hz), 5.47 
(bs, 1H), 2.88 (m, 1H), 0.90 (m, 2H). 0.67 (m, 2H); MS (APCI) (M+Hf 347. 

Example 45: N-Cyclopropyl^6-vmylpyrazolo[1,54>]pyridazin^-yl)-2^ 
pyrimidinamine 



a) To a solution of 3-[2-(cydopropylamino)-4-pyiimidinyl]pyrazolo[1 ,5-b]pyridazin-6-yl 
trinuoromethanesulfonate (100 mg, 0.25 mmol) in DMF (3 mL) was added Pd^dba^ 
(12 mg, 0.0125 mmol). UCI (32 mg, 0.75 mmol), AsPh 3 (31 mg. 0.10 mmol), and 
vinyMributylstannane (120 mg, 0.375 mmol). The reaction mixture was heated at an 
20 oil bath temperature of 60 °C for about 4 hours. The mixture was cooled to RT and 
water (20 mL) was added. The aqueous layer was washed with EtOAc (3x50 mL). 
The combined organic layers were dried (MgS0 4 ) and concentrated in vacuo and 





15 
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purified by silica-gel column chromatography (gradient, 10-80% EtOAc in hexanes) to 
give the title compound as an off-white solid (26 mg, 37%). 1 H-NMR (300 MHz, 
CDCIa) 6 9.05 (d, 1H, J = 9.3 Hz). 8.44 (s, 1H). 8.30 (d, 1H, J = 5.3 Hz), 7.40 (d, 1H. J 
= 9.4 Hz). 6.92 (m. 2H). 6.22 (d, 1H. J = 17.7 Hz). 5.75 (d. 1 H. J = 1 1.2 Hz). 5.48 (bs. 
5 1 H). 2.86 (m. 1 H). 0.90 (m. 2H). 0.66 (m. 2H); MS (ESI) (M+H)* 279. 

Example 46: N-Cyclopropyl-4-[6-<4-niorpholinyl)pyrazolo[1,5-b]pyrldazIn-3-yl]- 
2-pyrimidinamine 



10 a) This product is isolated by silica-gel column chromatography from Example 41a. 
1 H-NMR (300 MHz, d 8 -DMSO) 5 8.88 (d, 1H. J = 9.8 Hz). 8.47 (s. 1H), 8.22 (d, 1H. J 
= 5.0 Hz). 7.37 (m, 2H), 7.04 (d, 1H. J = 5.2 Hz). 3.73 (L 4H, J = 4.6 Hz). 3.49 (t, 4H. 
J = 4.7 Hz). 2.74 (m, 1H). 0.73 (m, 2H). 0.50 (m, 2H); MS (ESI) (M+H)* 338. 

15 Example 47: N-Cyclopentyl-3-[2-(cyclopropylamino)-4-pyrimidinyl]pyrazolp[1 l 5- 
b]pyrldazfn-6-amine 



a) To a solution of 3-[2-(cydopropylamino)-4-pyrin^dinyQpyrazolo[1,5-b]pyridazin-6-yl 
trrfluoromethanesutfonate (107 mg, 0.268 mmol) in DMF (2 mL) was added DIEA 
20 (0.093 mL, 0.536 mmol) and cyclopentylamlne (0.026 mL, 0.268 mmol). The 

reaction mixture was heated at an oil bath temperature of 50 °C for about 1 hour at 
which point N-phenyltrifluoromethylsulfonimlde (95 mg, 0.268 mmol) was added 
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followed by an additional portion (equivalent) of cyclopentylamine and DIEA. "This 
was repeated two more times. The mixture was cooled to RT and water (20 mL) was 
added. The aqueous layer was washed with EtOAc (3x50 mL). The combined 
organic layers were dried (MgS0 4 ) and concentrated in vacuo and purified by sBica- 
5 gel column chromatography (gradient, 0-10% MeOH in CHzQb). The residue was 
suspended in EtOAc and triturated with hexanes to give the title compound as a 
yellow solid (26 mg, 29%). 'H-NMR (300 MHz, CDCIs) 8 8.71 (d, 1H, J = 9.5 Hz), 
8.17 (s, 2H), 6.89 (d, 1H, J = 5.7 Hz), 6.55 (d. 1H. J = 9.3 Hz), 5.92 (bs, 1H), 4.43 (m, 
1H), 4.30 (m, 1H), 2.84 (m, 1H), 2.16 (m, 2H), 1.71 (m, 4H), 1.50 (m, 2H), 0.87 (m, 
1 0 2H), 0.66 (m, 2H); MS (APCI) (M+H)* 336. 

Example 48: N-Cyclopropyl-4-{6-(1 -pyrrolidinyl)pyrazolo[1 ,5-bJpyridazin-3-yQ-2- 
pyrimidinamine 



15 a) In a similar manner as described in Example 47a, from pyrrolidine was obtained 
the title compound as a yellow solid. 1 H-NMR (300 MHz, CDCb) 5 8.83 (d, 1H, J = 
9.5 Hz), 8.29 (d. 1H. J = 5.4 Hz), 8.20 (s, 1H), 6.92 (d, 1H, J = 5.4 Hz), 6.74 (d, 1H, J 
= 9.6 Hz), 5.36 (s, 1H), 3.60 (m. 4H), 2.88 (m, 1H), 2.09 (m, 4H), 0.90 (m, 2H), 0.67 
(m, 2H); MS (ESI) (M+H)* 322. 



Example 49: N^clopropyl-^[6^2-fluoro-4-pyridinyl)pyrazolo[1,5-b]pyridazin- 
3-yl]-2-pyrimidinamine 




20 
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a) In a similar manner as described in Example 42a, from 2-fluoropyridyl-4-boronic 
add was obtained the title compound as a brown solid. 1 H-NMR (400 MHz, CDCb) 5 
9.29 (bs. 1H), 8.56 (s, 1H), 8.42 (d, 1H. J = 5.3 Hz), 8.37 (dd, 1H, J = 9.5, 5.0 Hz), 
7.90 (d. 1H, J = 5.1 Hz), 7.63 (m, 2H), 6.98 (d, 1H. J = 5.1 Hz), 5.41 (s, 1H). Z88 (m. 
1H), 0.91 (m, 2H), 0.67 (m, 2H); MS (ESI) (M+H)* 348. 

Example 50: N-Cyclopropyl-4-l6-(phenylsulfanyl)pyrazolo[1,5-b]pyridazin-3-y0- 
2-pyrimidinamine 




a) To a solution of 3^2-(cyclopropylamino)-4-pyrimidinyripyrazolo[1 ,5-b]pyridazin-6-yl 
trifluoromethanesulfonate (250 mg, 0.625 mmol) in DMSO (8 mL) was added 
Pd(PPrh)4 (29 mg, 0.025 mmol), benzene thiol (0.064 mL, 0.625 mmol), and NaO'Bu 
(120 mg, 1.31 mmol). The reaction mixture was heated at an oil bath temperature of 
100 °C for about 2 hours. The mixture was cooled to RT and water (40 mL) was 
added. The aqueous layer was washed with EtOAc (3x60 mL). The combined 
organic layers were dried (MgSO.,) and concentrated in vacuo and purified by silica- 
gel column chromatography (gradient 50-100% EtOAc in hexanes) to give the title 
compound as a yellow solid (80 mg. 36%). 1 H-NMR (400 MHz, CDCI 3 ) 5 8.90 (d, 1H, 
J = 9.1 Hz), 8.34 (s, 1H). 8.29 (bs, 1H), 7.67 (m, 2H), 7.47 (m. 3H), 6.92 (d, 1H, J = 
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5.3 Hz), 6.88 (d, 1H, J = 9.4 Hz), 5.38 (s, 1H), 2.82 (m, 1H), 0.85 (m, 2H), 0.61 (m, 
2H); MS (ESI) (M+H) + 361. 1 

Example 51: 4-[6-(4-FluorophenyI)pyrazolo[1 F 5-b]pyridazin-3-yl]-N-{4- 
5 methoxyphenyl)-2-pyrimidinamine 



a) To a solution of 6^4-fluorophenyl)^t2-(me*ylthio)pyrirnidin-4-yl]pyrazolo[1 ,5- 
10 b]pyridazine (42 mg. 0.124 mmol) in MeOH (2 mL) was added Oxone (77 mg, 0.124 

mmol) in water (1 mL). The reaction mixture was stirred for about 2 hours then water 
(10 mL) was added. The aqueous layer was washed with EtOAc (3x40 mL) and 
aqueous NaHC0 3 (1x20 mL). The combined organic layers were dried (MgS0 4 ) and 
concentrated in vacuo to give a brown solid. This solid was added to iPrOH (1 .0 mL) 

15 and 4-methoxyaniline (20 mg, 0.162 mmol) in a sealed tube. The reaction mixture 
was heated at an oil bath temperature of 130 °C for about 16 hours. The mixture 
was cooled to RT and the solid collected by filtration to give the title compound as a 
brown solid (17 mg, 33%). 'H-NMR (300 MHz. d B -DMSO) 8 9.41 (s, 1H), 9.14 (d. 1H. 
J = 9.1 Hz), 8.88 (s, 1H), 8.41 (d. 1H. J = 5.1 Hz), 8.22 (dd, 2H, J = 8.5. 5.6 Hz). 8.02 

20 (d. 1H, J = 9.3 Hz), 7.62 (d, 2H, J = 8.8 Hz), 7.42 (t, 2H, J = 8.8 Hz), 7.30 (d, 1H. J = 
5.2 Hz), 6.94 (d, 2H. J = 8.8 Hz). 3.75 (s. 3H); MS (ESI) (M+H)* 413. 

b) 6-(4-Fluorophenyl)-3H2-(meU)ylmio)pyrimidin^yqpyrazoIo[1,5^]pyrida2ne. In a 
similar manner as described in Example 44a, from 3-{2-(methylthio)pyrimldin-4- 

25 yTjpyrazolo[1 ,5-b]pyridazin-6-yl trifluoromethanesulfonate was obtained the title 
compound as a brown solid. 1 H-NMR (300 MHz, CDCU) 5 9.02 (d. 1H, J = 9.3 Hz), 




,F 



H 
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8.54 (m. 2H). 8.10 (m. 2H), 7.69 (d, 1H, J = 9.4 Hz), 7.31 (d, 1H, J - 5.4 Hz). 7.21 (m, 
2H), Z71 (s, 3H); MS (ESI) (M+H) + 338. 



c) 3-{2-(Methylthio)pyrim!din-4-yl]pyrazolo[1 ,5-b]pyridazir>-6-yl 

5 trifluoromethanesulfonate. In a similar manner as described In Example 41 a, from 3- 
l2-(me%lthio)pyrimklin-4-yllpyrazolo[1,5-b]pyridaziri-6-ol was obtained the title 
compound as a brown solid. 1 H-NMR (300 MHz, DMSO d 8 ) 8 8.62 (d, 1 H, J = 9.9 
Hz), 8.62 (s. 1H), 8.52 (d, 1H, J = 5.4 Hz), 7.60 (d, 1H. J = 5.4 Hz), 7.46 (d, 1H. J = 
9.9 Hz), 2.58 (s, 3H); MS (ESI) (M+H)* 392. 

10 

d) 3-[24Methylthio)pyrimidirv4-yl]pyiazolo[1,54)]pyridazlrv6-ol. In a similar manner as 
described in Example 38a, from 6-rnethoxy-3-{2-(methylthio)pyriiTiidin-4- 
yI]pyrazolol1 ,5-b)pyridazine was obtained the title compound as a brown solid. !H- 
NMR (300 MHz, DMSO d 8 ) 5 8.57 (d. 1H, J = 9.6 Hz), 8.53 (s. 1H). 8.49 (d, 1H, J = 

15 5.5 Hz), 7.57 (d, 1 H, J = 5.5 Hz), 6.91 (d, 1 H, J = 9.6 Hz), 2.57 (s, 3H); MS (ESI) 
(M+H)* 260. 

e) 6-Methoxy-3-[2^methylthlo)pyrirnidir>^yl]pyrazolol1,5-b]pyridazine. In a similar 
manner as described in Example 36c, from 4-ethynyl-2-(methylthio)pyrimidirte was 

20 obtained the title compound as a brown. solid. 1 H-NMR (300 MHz, CDCI 3 ) 5 8.79 (d, 
1H. J = 9.6 Hz), 8.45 (d, 1H, J = 53 Hz). 8.30 (s, 1H), 7.21 (d, 1H, J = 5.4 Hz), 6.88 
(d, 1H. J = 9.4 Hz), 4.08 (s. 3H). Z63 (s, 3H); MS (APCI) (M+H) + 274. 

f) 4-Ethynyl-2-(methylthlo)pyrimIdine. To a solution of 4-lodc-2-(methyHhio)pyrimidine 
25 (9.0 g, 35.7 mmol) in DMF (1 50 mL) was added TMS-acetylene (7.0 g, 71 .43 mmol), 

TEA (15 mL, 107 mmol). Cul (0.70 g, 3.57 mmol), and PdtPPhg^Clz (1.25 g, 1.79 
mmol). The reaction mixture was was heated at an oil bath temperature of 50 °C for 
about 1 hour. The mixture was cooled to RT and water (40 mL) was added. The 
aqueous layer was washed with EtOAc (3x60 mL). The combined organic layers 

30 were dried (MgS0 4 ) and concentrated in vacuo and purified by silica-gel column 
chromatography (gradient 10-40% EtOAc In hexanes) to give a yellow oil. The oil 
was dissolved in MeOH (20 mL) and cooled to 4 °C followed by addition of KF (2.0 g, 
35 mmol). The mixture was stirred for about 5 minutes and poured onto a pad of 
silica-gel. The pad was washed with 50% EtOAc in hexanes. The fractions 

35 containing product were concentrated in vacuo to give the title compound as a yellow 
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solid (4.0 g, 75%). 1 H-NMR (300 MHz, CDCI 3 ) 6 8.51 (d, 1H, J = 5.0 Hz), 7.07 (d, 1H. 
J = 5.0 Hz), 3.34 (s. 1H). £57 (s, 3H); MS (ESI) (M+H) + 151. 

g)4-lodo-2-(methylthlo)pyrimldlne. 4-ChIoro-2-(methylthlo)pyiimidine (24.5g, 153 
mmol) was added slowly to HI (100 mL. 30% in H 2 0). The reaction was stirred at RT 
for about 14 hours. The mixture was neutralized with aqueous NaHC0 3 . The solid 
was collected by filtration and dried under vacuum to give the title compound as a 
white solid (35g, 91%). 

Example 52: 4-[6-(4-Fluorophenyl)pyrazolo[1 > 5-b]pvridazin-3-yi]-N-[4-(4-methyl- 
1 -plperazinyf)phenyl]-2-pyrimldinamlne 




a) In a similar manner as described in Example 51a, from 4-(4-methylpiperazin-1- 
yl)aniline was obtained the title compound as a brown solid. 'H-NMR (400 MHz, 
CDCI3) 8 8.88 (d, 1H, J = 9.3 Hz), 8.48 (s, 1H), 8.38 (d, 1H, J = 5.1 Hz), 8.07 (dd, 2H, 
J = 8.8, 5.3 Hz). 7.50 (t, 3H, J = 8.4 Hz), 7.22 (t, 2H, J = 8.7 Hz), 7.02 - 6.98 (m, 3H), 
6.94 (s, 1H), 3.23 (t, 4H, J = 4.9 Hz). 2.63 (m, 4H), 2.38 (s. 3H); MS (ESI) (M+H)* 
481. 

Example 53: N 1 ,N 1 -Dlmethyl-N 4 -{4-l6-(4-morpholinyl)pyrazolo[1,5-b]pyridazln-3- 
yl]-2-pyrimidinyl}-1,4-benzenediamine 
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a) To a solution S^Z^methylthioJpyrimidirv^ylJ^H^orpholIn-^ylpyrazoloII.S- 

5 b]pyridaane (116 mg, 0.354 mmol) in MeOH<10 mL) was added Oxone (456 mg, 
0.741 mmol) In water (4 mL). The reaction mixture was stirred for about 2 hours then 
water (20 mL) was added. The aqueous layer was washed with EtOAc (3x80 mL) 
and aqueous NaHC0 3 (1x30 mL). The combined organic layers were dried (MgS0 4 ) 
and concentrated in vacuo to give a brown solid. This solid was added to iPrOH (2.0 

10 mL) and N,N-dimethylbenzene-1 ,4-diamine (72 mg, 0.53 mmol) in a sealed tube. 
The reaction mixture was heated at an oil bath temperature of 130 "C for about 16 
hours. The mixture was cooled to RT and the solid collected by filtration to give the 
title compound as a brown solid (18.6 mg. 13%). 'H-NMR (300 MHz, CDCI 3 ) 8 8.65 
(d, 1H, J = 9.8 Hz). 8.35 (d, 1H, J = 5.4 Hz). 8.27 (s. 1H). 7.46 (d, 2H, J = 8.9 Hz). 

1 5 6.97 (d, 1 H, J = 5.2 Hz). 6.88 - 6.82 (m, 4H), 3.90 (t, 4H, J = 4.8Hz), 3.61 (t, 4H, J = 
4.9 Hz). 3.01 (s. 6H); MS (ESI) (M+H)* 41 7. 

b) 3-[2^ethylthio)pyrimidirHtyO-6Hm^ To a 
solution of 3^^methylthio)pyrimidin^y0pyrazolo[1 ,5-b]pyridazin-6-yl 

20 trifluoromethanesulfonate (165 mg, 0.635 mmol) in DMF (2 mL) was added 

morpholine (60 mg, 0.697 mmol). Th8 reaction was stined for about 12 hours then 
water (40 mL) was added,. The aqueous layer was washed with EtOAc (3x60 mL). 
The combined organic layers were dried (MgSO„) and concentrated in vacuo and 
purified by trituration with EtOAc/hexanes to give the title compound as a white solid 

25 (85mg,41%). 

Example 54: 1-(Dimethylamino)-3-[4-({4-[6-(4-morpholinyl)pyrazolo[1,5- 
b]pyridazln-3-yl]-2-pyrimidinyl}amino)phenoxy]-2-propanol 
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a) In a similar manner as described in Example 53a, from 1-(4-amInophenoxy)-3- 
(dimethytamIno)propan-2-ol was obtained the title compound as a brown solid. 1 H- 
NMR (400 MHz, d"-DMSO) 5 9.31 (s, 1H), 8.78 (bd, 1H, J = 9.1 Hz). 8.52 (s, 1H), 
5 8.34 (d, 1H, J = 5.3 Hz), 7.58 (d, 2H. J = 9.0 Hz), 7.35 (d, 1H, J = 9.9 Hz), 7.19 (d, 
1H, J = 5.3 Hz), 6.91 (d, 2H. J = 9.0 Hz), 4.81 (d, 1H, J = 4.4 Hz), 3.94 - 3.80 (m. 
3H), 3.74 (t, 4H. J = 4.8 Hz). 3.50 (t, 4H, J = 4.7 Hz), 2.38 (dd, 1H, J = 1 2.3, 5.6 Hz). 
2.27 (dd, 1H. J = 12.4, 6.5 Hz); MS (ESI) (M+H)* 491. 

10 Example 55: N-(1,3-benzodloxol-5-yl)-4ijyrazolo[1,5-b]pyridazln-3-yl-2- 
pyrimidinamine 




In a similar manner as described In Example 51, from 1,3-benzodioxolan-6-amlne 
15 was obtained the title compound. 1 H-NMR (300 MHz. d e -DMSO) 8 9.47 (s, 1H). 9.17 
(d, 1H, J = 9.1 Hz). 8.90 (s, 1H), 8.64 (d, 1H, J = 1.8 Hz). 8.46 (d, 1H. J = 5.3 Hz), 
7.46 (m. 2H). 7.36 (d, 1H. J = 5.2 Hz), 7.15 (d, 1H. J = 8.6 Hz). 6.93 (d. 1H. J = 8.4 
Hz),6.02(s.2H); MS (ESI) (M+H) + 333. 

20 Example 56: N-(2,3-Dihydro-1 ,4-benzodioxin-6-yl)-4-pyrazo!o[1 ,5-b]pyridazin-3- 
yl-2-pyrimidinamine 
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O 



• In a similar manner as described in Example 51 , from 1 ,4-benzodioxan-6-amine was 
obtained the title compound. 'H-NMR (300 MHz, d B -DMSO) 8 9.52 (s, 1H), 9.20 (d, 
1H. J = 9.6 Hz), 8.92 (s, 1H), 8.64 (s 1H), 8.49 (d. 1H, J = 5.1 Hz), 7.57 (s, 1H), 7.51 
5 (m, 1H), 7.39 (d, 1H. J = 5.2 Hz), 7.27 (d. 1H, J = 8.2 Hz), 6.99 (d, 1H, 8.7 Hz), 4.17 
(m, 2H), 2.12 (m, 2H); MS (ESI) (M+H)* 347. 

Example 57: N-(3-Methoxy-5-(trifluoromethyl)phenyl]-4-pyrazolo[1,5- 
b]pyridazln-3-yl-2-pyrimidinamine 



a) In a similar manner as described in Example 1a, from N-(3-methoxy-(5- 
trifluoromethyl)phenyl)guanldlne nitrate was obtained the title compound. 'H-NMR 
(300 MHz, d 8 -DMSO) 8 9.89 (s. 1H), 9.14 (d, 1H, J = 8.8 Hz). 8.90 (s, 1H). 8.62 (s 

15 1 H), 8.53 (d. 1 H. J = 5.2 Hz), 7.82 (s, 1 H), 7.65 (s, 1 H), 7.45 (m, 2H), 6.83 (s, 1 H), 
3.31 (s, 3H) MS (ESI) (M+H)* 388. 

b) N-(3-Methoxy-(5-trifluoromethyl)phenyl)guanidine nitrate. 

In a similar manner as described in Example 7b, from 3-methoxy-(5- 
20 trifluoromethyl)phenyiguanidine nitrate was obtained the title compound. 'H-NMR 

(300 MHz, d B -DMSO) 5 9.75 (s. 1H), 7.54 (br s, 3H), 7.49-7.09 (m, 3H), 3.83 (S.3H); 
MS (ESI) (M+H) 4 234. 



10 




H 
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Example 58: 4-[(4-Pyrazolo[1,5-b]pyridazin-3-y1-2- 
pyrimidinyl)amino]benzonitrile 




a) In a sirjnilar manner as described in Example 1 a, from N-(4- 
cyanophenyl)guanidine nitrate was obtained the title compound. 1 H-NMR (300 MHz, 
cf-DMSO) 5 10.09 (s, 1H), 9.15 (d, 1H, J = 8.6 Hz), 8.91 (s, 1H). 8.61 (s 1H), 8.54 (d, 
1H, J = 4.7 Hz), 7.97 (d, 2H, J = 8.1 Hz), 7.76 (d, 2H, J = 8.2 Hz), 7.48 (S, 2H); MS 

10 (ESI) (M+H)* 314. , 

b) N-(4-Cyanophenyl)guanidine nitrate 

In a similar manner as described in Example 7b, from 4-aminobenzonitrile was 
obtained the title compound. 1 H-NMR (300 MHz, d B -DMSO) 8 10.0 (s, 1 H), 7.87 (d, 
15 2H. J = 9.3 Hz), 7.73 (br s, 3H). (d, 2H, J = 8.5 Hz); MS (ESI) (M+H)* 161. 

Example 59: N-(44<itrophenyl)^pyrazolo[1,5^b]pyridazin^-y1-2-pyrimidinamlne 




H 



20 In a similar manner as described in Example 1 a, from N-(4-nitrophenyl)guanidine 
nitrate was obtained the title compound. 'H-NMR (300 MHz, cf-DMSO) 8 10.32 (s, 
1H), 9.17 (d, 1H. J = 9.0 Hz), 8.91 (s, 1H), 8.62 (d 1H, J = 4.0 Hz), 8.57 (d. 1H, J = 



WO 2004/035588 PCTAJS2003/032473 

76 

5.3 Hz). 8.22 (d. 2H, J = 8.9 Hz), 8.02 (d. 2H, J = 9.0 Hz), 7.52 (m, 2H); MS (ESI) 
(M+H)* 334. 

Example 60: N-(3-Methoxyphenyl)4-pyrazolo[1^-b]pyridazln-3-yl-2- 
pyrimidinamine 




H 

In a similar manner as described in Example 51a, from 3-methoxyanWne was 
obtained the title compound. 1 H-NMR (300 MHz, d 6 -DMSO) 5 9.58 (s, 1H), 9.21 (d, 
1H, J = 9.1 Hz), 8.89 (s, 1H), 8.62 (m,1H), 8.49 (d, 1H, J = 5.3 Hz), 7.47 - 7.20 (m, 
6H), 3.75 (s. 3H); MS (ESI) (M+H)* 319. 

Example 61: N-(3,5-Dimethylphenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
pyrimidinamlne 




a) In a similar manner as described in Example 1a, from N-{3.5- 
dimethy!phenyl)guanidine nitrate was obtained the title compound. 'H-NMR (300 
MHz, d 6 -DMSO) 5 9.47 (s, 1H), 9.18 (d. 1H, J = 8.8 Hz). 8.92 (s, 1H), 8.62 (m.1H). 
8.50 (d, 1H. J = 5.1 Hz), 7.48 - 7.37 (m, 4H), 6.67 (s, 1H), 2.29 (s, 6H); MS (ESI) 
(M+H)* 317. 

b) N-(3,5-DimethyIphenyl)guanidine nitrate 

In a similar manner as described in Example 7b, from 3,5-dimethylaniline was 
obtained the title compound. 
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Example 62: 4-P-<4-methoxyphenyl)pyra2oloI1,5-b]pyrida2in-3-yq-N- 
phenyipyrimidin-2-amine 



To a solutiorvof 100mg (0.31mmol) of (2E>-3-(dimethyJamino)-1-[2-(4- 
methoxyphenyl)pyrazoIo[1,5-b]pyridazin-3-yl]prop-2-en-1-one in 5ml of N.N- 
dimethylformamlde were added 103mg (0.39mmol) of N-phenylguanidinium nitrate 
and 153mg (1.1 1mmol) of potassium carbonate. The mixture was stirred at 120 °C 
for 28 hours. Removal of solvent followed by column chromatography with 
dichloromethane: methanol 1 00: 1 gave the crude product The crude product was 
washed with dichloromethane to afford the desired compound In 30% yeild. 
1 H-NMR(400MHz, DMSO-d e )ppm: 9.6(s. 1H), 8.86(d J=8.9Hz. 1H), 8.57(m, 1H), 
8.30(d J=5.2Hz, 1H), 7.67(d J=8.0Hz, 2H), 7.55(d J=8.6Hz, 2H), 7.39(m. 1H), 
7.23{dd J=8.0Hz, 2H), 7.05((d J=8.6Hz, 2H), 6.92(dd J=7.3Hz, 1H), 6.56(d J=5.2Hz, 
1H), 3.80(s,3H). 

ES-MS: 395(M+1). ES-HRMS for QoH^NbO: Found 395.1608, Cacld 395.1620. 
Elemental Analysis for C^H^NeO 1.12H 2 0: Found C 66.64, H 4.66, N 20.12; Cadd C 
66.63, H 4.92, N 20.27. 

b) (2E)-3-(dimethylamino)-1 -|2-(4-methoxyphenyl}pyrazolo[1 ,5-b]pyridazin-3-yl]prop- 
2-en-1-one. 

1.4g (5.2mmol) of 1-[2^4HTtethoxyphenyl)pyrazolo{1,5-b]pyridazin-3-yl]ethar»one was 
mixed with 8.4ml (31.6mmol) of N,N-dimethylformamide di-tert-butyl acetal in 15ml of 
N.N-dimethylformamide. The mbdure was heated at 1 10°C for 2.5hours. Solvent was 
removed under vacuum, ether was added and the mixture was kept at 4°C overnight. 
Filtration gave 1 .1 g of product as a solid in 65% yield. 




H 
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'H-NMR(300MHz, DMSO-d 6 )ppm: 8.53(m, 2H), 7.68{d J=82Hz. 2H), 7.57(d 
J=12.5Hz, 1H), 7.38(m, 1H), 7.08(d J=8.2Hz, 2H), 5.14(d J=12.5Hz. 1H). 3.84(s. 3H), 
3.06(br. 3H), 2.57(br, 3H). 
ES-MS:322(M). 

c) 1 -{2-{4-methoxyphenyl)pyrazo!ol1 ,5-blpyridazin-3-yl]ethanone 

To a solution of 1.33ml (18.3mmol) of pyridazine In 90ml of Hydrion buffer(PH=8) 
was added a solution of 3.1g(27.4mmol) of hydroxylamlne-O-sulfonic add neutralized 
with 2.5M potassium bicarbonate at 70°C. The reaction was stirred at 70°C for 3 
hours followed by cooling to 0°C. To the cooled reaction, 1.6g(9.2mmol) of 4-(4- 
. methoxyphenyl)but-3-yi>-2-on8 in 200ml of dichloromethane and 1 .51 g (22.9mmol) of 
potassium hydroxide were added. The reaction was then stirred at room temperature 
overnight The reaction was extracted with dichloromethane (3 times) and the 
combined dichloromethane layer was washed with brine (3 times) and then dried 
over magnesium sulfate. Removal of solvent under vacuum, and purification by 
column chromatography with hexane:ethyl acetate=4:1 gave 1.4g of product as a 
solid in 57% yield. 

1 H-NMR(300MHz. DMSO-d„) ppm: 8.7(m, 2H). 7.6(d J=8.5Hz, 2H), 7.58(m, 1H). 
7.1 (d J=8.5Hz, 2H), 3.87(s. 3H), 2.24(s, 3H). 
ES-MS: 268(M+1). 

d) 4-(4-methoxypheny0but-3-yn-2-one 

To a solution of 5g (37.9mmol) of 1-Ethynyl-4-methoxybenzene in 100ml of 
tetrahydrofuran was added 28.4ml(45.4mmoi) of 1 .6M n-Butyllithium at -78°C. The 
reaction was warmed gradually from -78°C to room temperature over a period of 2 
hours. The reaction was then cooled back to -78°C and 5.8ml (45.7mmol) of boron 
trifluoride etherate was added, after 5 mins.. 4.7ml (49.8mmol) of acetic anhydride 
was added. The reaction was wanned gradually from -78°C to room temperature 
over a period of 2 hours. To the reaction mixture 1N sodium hydroxide was added 
until the solution was neutral. The mixture was extracted with ether (3 times) and the 
combined ether extracts were washed with brine (3 times) and dried over magnesium 
sulfate. The removal of solvent under vacuum followed by purification by column 
chromatography with hexane : ethyl acetate=20:1 as eluant gave 1 .6g of product as 
a liquid in 24% yield. 
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1 H-NMR(300MHz, CDCUJppm: 7.56(d J=8.8Hz, 2H). 6.93(d J=8.8Hz, 2H). 3.88(s, 
3H), 2.47(s, 3H). 
ES-MS: 175(M+1). 

5 e) N-phenylguanidinium nitrate, see, e.g., above Example 4. 
'H-NMR(300MHz, DMSO-de)ppm: 9.59(s, 1H), 7.23-7.47(m, 9H). 
LC-MS: 136(M-N0 3 ). 

Example 63: 4-[2-{4Hmethoxyphenyl)pyrazoIo[1,5-b]pyrIdazin-3-Yl]-N-p- 
1 0 (trifluoromethyl)phenyt]pyrimidin-2-amine 



brown solid. 1 H-NMR(400MHz, DMSO-d 6 )ppm: 9.98(s, 1H), 8.86(d J=8.6Hz, 1H). 
15 8.59(d J=2.7Hz, 1H), 8.37(d J=5.1Hz, 1H). 8.24(s, 1H). 7.92(d J=8.0, 1H), 7.56(d 

J=8.6Hz, 2H). 7.46(m, 1H) 7.39(m, 1H), 7.25(d J=7.5Hz, 1H), 7.1(d J=8.6Hz, 2H), 

6.62( d J=5.1Hz. 1H), 3.8(s, 3H). 

1B F-NMR(DMSO)ppm: -61.4 

ES-MS: 463(M+1). 
20 ES-HRMS for Cz^wNeOFa. Found 463.1489, Cadd 463.1494. 

Elemental Analysis for Ca4H 17 N 6 OF 3 0.15H2O: Found C 61.97, H 3.76, N 17.89; Cacld 

C 61 .97. H 3.75, N 18.07. 




H 



a) In a similar manner as described in Example 62a, from N-[3- 
(trifluoromethyl)phenyQ guanidinium nitrate was obtained the title compound as a 



b) N-{3-<trifluoromethyl)phenyl]guanidinium nitrate 
25 1 H-NMR(300MHz. DMSO-d B )ppm: 9.81(br, 1H), 7.54-7.70(m, 8H). 
LC-MS: 204(M-NO 3 ). 
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Example 64: N-(3,4-dinuorophenyl)-4-I2-{4-methoxyphenyl)pyrazolo[1,5- 
b]pyridazin-3-yl]pyrim!din-2-amine 




H 



a) In a similar manner as described in Example 62a, from N-{3,4- 
5 difluorophenyl)giianidiniurn nitrate was obtained the title compound as a brown solid. 

1 H-NMR(400MHz, DMSO-daJppm: 9.84{s, 1H), 8.82(d J=8.6Hz, 1H), 8.59(d J=2.7Hz, 

1H), 8.35(d J=5.1Hz, 1H), 7.89(m, 1H), 7.55(d J=8.6Hz, 2H). 7.41(m, 2H), 7.28(m, 

1H), 7.04(d J=8.6Hz, 2H), 6.63<d J=5.1Hz, 1H), 3.79(s, 3H). 

19 F-NMR(DMSO)ppm: -138.08 and -148.23. 
10 ES-MS:431(M+1). 

ES-HRMS for QoH^NeOFz: Found 431.1440, Cacld 431.1432. 

Elemental Analysis for C2^i 6 N 6 OF 2 - 0.31 H 2 0: Found C 63.36, H 3.76, N 1 9.08; 

Cac|d C 63.36, H 3.84, N 19.28. 

15 b) N-(3,4-difluorophenyl)guanidin!um nitrate 

1 H-NMR(300MHz, DMSO-d e )ppm: 9.64(s, 1H), 7.40-7.56(m, 6H), 7.1 1(m. 1H). 
LC-MS: 172(M-N0 3 ). 

Example 65: N-{2,3-dihydro-1,4-benzodioxln-6-yl)-4-{2-{4- 
20 methoxyphenyl)pyrazolo[1 ,5-b]pyridazin-3-yl]pyrimidin-2-amine 




H 
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a) In a similar manner as described in Example 62a, from N-(2,3-dihydro-1,4- 
benzodioxin-6-yl)guanIdinium nitrate was obtained the title compound as a brown 
solid. 

, H-NMR(400MHz, DMSO-de): 9.40(s, 1H), 8.87(d J=8.0Hz, 1H), 8.57(m, 1H), 8.24(d 
5 J=5.1Hz, 1H), 7.54(d J=8.6Hz, 2H), 7.38(m. 1H), 7.32(d J=1.8Hz, 1H), 7.07(m. 3H), 
6.73(d J=8.8Hz, 1H), 6.48(d J=5.1Hz, 1H), 4.1 8(m, 4H), 3.80(s. 3H). 
ES-MS: 453(M+1). 

ES-HRMS for CzsHztNeOs: Found: 453.1671, Cacld : 453.1675 
Elemental Analysis for C^rlaMA,- 0.31 HjO: Found C 65.55. H 4.46, N 18.27; Cacld 
10 C 65.55, H 4.54. N 18.35. 

b) N-(2.3-dihydro-1.4-benzodioxin-6-yl)guanidinium nitrate 
1 H-NMR(300MHz, DMSO-d 8 )ppm: 9.31(s. 1H). 7.19(br. 4H), 6.90(d J=8.6Hz. 1H). 
6.77(d J=2.5Hz. 1H). 6.69(dd J=8.6 Z5Hz). 4.24(br. 4H). 

15 LC-MS: 194{M-N0 3 ). 

Example 66: N-[4-chloro-3-(trifluoromethyl)phenyr]-4-[2-(4- 
methoxyphenyl)pyrazolo[1 ,54>]pyi1dazin-3-yQpyrimidin-2-arnine 




H 



20 In a similar manner as described in Example 62a, from N-[4-chloro-3- 

(trifluoromethyl)phenyrjguanidinium nitrate was obtained the title compound as a 
brown solid. 1 H-NMR(300MHz, DMSO-d 6 )ppm: 10.15(s, 1H), 8.88{d J=8.9Hz, 1H), 
8.65(m, 1H). 8.43(d J=5^Hz, 1H), 8.38(m, 1H), 8.02(d J=8.6Hz, 1H), 7.60(m, 3H), 
7.45(m, 1 H). 7.09(d J=8.6Hz, 1 H), 6.70(d J=5.2Hz, 1H). 3.84(s, 3H). 

25 19 F-NMR(DMSO)ppm:-61.62 
ES-MS: 497(M+1). 

ES-HRMS for C 24 H 17 N 6 OCIF 3 : Found 497.1 101. Cacld 497.1104. 



WO 2004/035588 



PCT/US2003/032473 



82 

Elemental Analysis for Ca,HiBNeOCIF 3 : Found C 58.14, H 3.41 , N 16.89; Cadd C 
58.01, H 3.25, N 16.91. 

Example 67: N-^henyl-4-{2-[4-(trifluoromethyl)phenyr]pyrazoloI1,5-b]pyridazln- 
3~yT}pyrimidln-2-amine 



a) In a similar manner as described in Example 62a, from Example 67b and N- 
phenylguanidinfum nitrate was obtained the title compound as a brown solid. 1 H- 
NMR(300MHz, DMSO-d 6 )pprn: 9.68(s. 1H), 8.86(d J=8.8Hz, 1H), 8.69(m, 1H), 8.43(d 
J=5.2Hz, 1H). 7.91 (m, 4H), 7.63(d J=7.9Hz, 2H), 7.49(m, 1H), 7.22(dd J=7.9, 7.3Hz, 
2H), 6.94(t J=7.3Hz, 1H), 6.69(d J=5.1Hz). 

19 F-NMR(DMSO)ppm: -61.46. 
ES-MS: 432(M). 

ES-HRMS for CjbH^NbFs: Found 433.1389, Cadd 433.1389. 

Elemental Analysis for C2jH 15 N 6 F 3 : Found C 64.14, H 3.56. N 19.58; Cadd C 63.89, 

H 3.50, N 19.44. 

b) (2E)-3-(dimethylainino}-1-[2-(4-trifluoromethylphenyl)pyrazoIo[1 ,5-b]pyridazin- 
3-yfJprop-2-en-1 -one 

In a similar manner as described in Example 62b, from Example 67c was obtained 
the title compound as a brown solid. 

^-NMRCSOOMHz, DMSO-de)ppm: 8.61 (br, 1H), 8.52(d J=8.8Hz, 1H), 7.98(d 
J=8.1Hz, 2H), 7.98(d J=8.1Hz. 2H), 7.60(d J=1Z3Hz. 1H), 7.56(m, 1H), 5.10(d 
J=12.3Hz, 1H), 3.06(br, 3H), 2.61(br. 3H). 
19 F-NMR(DMSO)ppra- -61.46 
ES-MS: 360(M). 




H 



c) 1-[2-(4-trifluoromethylphenyl)pyrazolo[1 ,5-b]pyridazin-3-yfJethanone 
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In a similar manner as described in Example 62c, from pyrldazlne and 4-(4- 



trifluoromethylphenyl)but-3-yn-2-one was obtained the title compound as a brown 
soild. 

1 H-NMR(300MHz. DMSO-d 6 )ppm: 8.75(br, 1H), 8.73(br, 1H), 7.93(m, 4H), 7.64(m. 
5 1H), 2.31(s, 3H). 

19 F-NMR(DMSO)ppm: -61.50 
ES-MS: 306(M+1). 

d) 4-(4-trifluorophenyt)but-3-yn-2-one 
10 In a similar manner as described in Example 62c, from pyridaa'ne and 1-ethynyM- 
(trifluoromethyl)benzene was obtained the title compound as a yellow oil. 
, H-NMR(300MHz, CDCyppm: 7.63(m.4H), 2.52(s, 3H). 
CI-MS:211(M-1). 

15 Example 68: N-[3-(trifIuoromethyl)phenyl]-4-{2-[4- 

(trifluoromethyl)phenyl]pyrazolo[1,5-b]pyrldazin-3-yI}pyrimidin-2 -amine 



In a similar manner as described in Example 67a, from N-[3- 
(trifluoromethyl)phenyl]guanidinium nitrate was obtained the title compound as a 
20 brown solid. 1 H-NMR(300MHz, DMSOde)ppm: 10.07(s. 1H). 8.86(d J=8.9Hz, 1H), 
8.71(m. 1H), 8.49(d J=5.1Hz, 1H), 8.22(s, 1H), 7.9(m. 5H), 7.46(m. 2H). 7.28(d 
J=7.6Hz, 1 H), 6.74{d J=5. 1 Hz, 1 H). 
1B F-NMR(DMSO)ppm: -61.47 and -«1.49. 
ES-MS: 500(M). 

25 ES-HRMS for ^HwNbFb: Found 501 .1271, Cadd 501.1262. 

Elemental Analysis for CmH^NsFb'O^HzO: Found C 56.74, H 2.86, N 16.54; Cacld 
C 56.75. H 2.94, N 16.54. 




H 
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Example 69: N-{3,4-dmuorophenyl)-4-{2.[4-<trinuoromethyl)phenyl]pyrazolo[1 f 5- 
b]pyridazIn-3-yl}pyrimidin-2-amine 




In a similar manner as described in Example 67a, from N-<3.4- 
5 difluorophenyl)guanidinium nitrate was obtained the title compound as a brown solid. 
1 H-NMR(300MHz, DMSO-d B )ppm: 9.91(s, 1H), 8.81(d J=8.6Hz, 1H). 8.71(m, 1H), 
8.49(d J=5.1Hz, 1H), 7.89(m, 5H), 7.51(m, 1H), 7.27(m. 2H), 6.81(d J=5.1Hz. 1H). 
1B F-NMR(DMSO)ppm: -61 .56, -1 37.88 and -148.1 8. 
ES-MS: 469(M+1). 
10 ES-HRMS for C2jH 14 N 6 Fs: Found 469.1212, Cacld 469.1200. 

Elemental Analysis for CaH^eFg LIOHzO: Found C 56.74, H 2.97, N 16.85; Cacld 
C 56.59, H 3.14, N 17.21. 



Example 70: N^2,3-dihydro-1,4-benzodioxln-6-yl)-4-{2-[4- 
15 (triflupromethyl)phenyr|pyrazolo[1 > 5-b]pyridazin-3-yi}pyrimidin-2-amine 




H 



In a similar manner as described in Example 67a, from N-(2,3-dihydro-1,4- 
benzodioxin-6-yl)guanidinium nitrate was obtained the title compound as a brown 
solid. 

20 'H-NMRpOOMHz, DMSO-d 6 )ppm:9.49(s, 1H), 8.87{d J=9.5Hz, 1H), 8.69(br, 1H), 
8.37(d J=5.1Hz, 1H), 7.91(m, 4H), 7.49(m, 1H), 7.29(s, 1H), 7.05(d J=8.8Hz, 1H), 
6.73(d J=8.8Hz, 1H), 6.59(d J=5.1Hz, 1H). 4.22(br, 4H). 
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19 F-NMR(DMSO)ppm: -61.45 
ES-MS: 491(M+1). 

ES-HRMS for QbHmNbOzFs: Found 491.1451, Cadd 491.1443. 
Elemental Analysis for CzsH^OzFa: Found C 61.27, H 3.53, N 17.21; Cadd C 
5 61.23, H 3.49, N 17.14. 

Example 71: N-[4-chloro-3-(trffIuoromethy0phenyf]-4-{2-{4- 
(trifluoromethyl)phenyl]pyrazolo[1,5-b]pyridaz!n-3-yl}pyrimidin-2-arnine 



10 In a similar manner as described in Example 67a, from N-[4-ch!oro-3- 

(trifluoromethyl)phenyfjguanidinium nitrate was obtained the title compound as a 
brown solid. 1 H-NMR(300MHz, DMSO-d„)ppm: 10.17(s, 1H). 8.83(d J=8.9Hz, 1H), 
8.71 (d J=3.0Hz, 1H), 8.50(d J=5.1Hz, 1H), 8.30(s, 1H), 7.89(m. 5H), 7.50(111, 2H). 
6.79(dJ=5.1Hz,1H). 

1 5 18 F-NMR(DMSO)ppm: -61 .55 and -61 .67. 
ES-MS: 534(M). 

ES-HRMS for C^H^CFe: Found 535.0875, Cadd 535.0872. 

Elemental Analysis for C24H 13 N 8 CIF e .0.15C8H 14 .0.29H2O: Found C 54.08, H 2.79, N 

15.19; Cadd C 54.08. H 2.86. N 15.20. 

20 

Example 72: 4-[2-(4-chlorophenyl)pyrazolo[1,5-b]pyrldazin-3-yl]-N- 
phenylpyrimidin-2-amlne 




H 



WO 20M/035588 



PCT/US2003/032473 



86 



CI 




N 



I 



H 



a) In a similar manner as described in Example 62a, from Example 72b and N- 
phenylguanidinium nitrate was obtained the title compound as a brown solid. 
'H-NMR(300MHz, DMSO-de)ppm: 9.67(s, 1H), 8.89(d J=8.9. 1H). 8.67(d J=Z8Hz, 

5 1H), 8.40{d J=5.0Hz, 1H), 7.66(m, 6H), 7.47(m, 1H), 7.25(dd J=7.4 7.4Hz, 2H), 6.96(t 
J=7.4Hz. 1H), 6.64(d J=5.0Hz. 1H). 
ES-MS:399(M+1). 

ES-HRMS for C22H 16 N 6 CI: Found 399.1 139, Cacld 399.1 125. 
Elemental Analysis for C22H 1s N 6 Cr 0.38H 2 O: Found C 65.14, H 3.93, N 20.65; Cacld 
10 C 65.13, H 3.92, N 20.71. 

b) (2E)-1 -[2-(4-chlorophenyl)pyrazolo[1 ,5-b]pyridazin-3-ylJ-3- 
(dimethylamino)prop-2-en-1 -one 

In a similar manner as described in Example 62b, from example 72c was obtained 
1 5 the title compound as a brown solid. 1 H-NMR(300MHz, DMSO-d 8 )ppm: 8.59(m, 1 H), 
8.50(d J=8.9Hz, 1H), 7.78(d J=8.4Hz, 2H), 7.59(m, 3H), 7.39(m, 1H), 5.13(d 
J=12.5Hz, 1H), 3.07(br. 3H), 2.62(br. 3H). 
ES-MS: 326(M).a) 

20 c) 1-[2-(4-chlorophenyl)pyrazolol1,5-b]pyridazin-3-yl]ethanone 

In a similar manner as described in Example 62c, from pyridazine and 4-(4- 
chlorophenyl)but-3-yn-2-one was obtained Ine title compound as a brown soild. 
1 H-NMR(400Mz, DMSO-d 6 )ppm: 8.68(m, 2H). 7.69(d J=8.4. 2H), 7.56(m, 3H), 2.23(s, 
3H). 

25 ES-MS: 272(M+1). 

d) 4-(4-chlorophenyl)but-3-yn-2-one 
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In a similar manner as described in Example 62d, from 1-EthynyM-chIorobenzene 
was obtained the title compound as a yellow oiL (Dacca Univ. Stud., Part B (1981), 
29(2). 79-85). 

Example 73: 4-[2-(4-chIorophenyl)pyrazolo[1,5-b]pyridazin-3-yr|.N-[3. 
(trifluoromethyl)phenyl]pyrimidin-2-amine 




In a similar manner as described in Example 62a, from N-{3- 
(frifluoromethyl)phenyl]guanidlnium nitrate was obtained the title compound as a 
brown soild. 1 H-NMR(300MHz. DMSO-d 6 ): 10.06(s, 1H), 8.89(d J=8.9Hz, 1H), 
8.69(m, 1H), 8.46(d J=5.1Hz, 1H). 8.26(s, 1H), 7.95(d J=9.0Hz. 1H), 7.72(d J=8.4Hz, 
2H), 7.61(d J=8.4Hz, 2H). 7.50(m, 2H), 7.30(d J=7.6Hz, 1H), 6.69(d J=5.1Hz, 1H). 
19 F-NMR(DMSO): -61.44. 
ES4WS:467(M+1). 

ES-HRMS for C23H 1S N B CIF 3 : Found 467.0981 , Cacld 467.0999. 

Elemental Analysis for C^H„N 6 CIF 3 0.4H2O: Found C 58.27, H 3.33, N 17.57; Cacld 

C 58.27, H 3.15, N 17.73. 

Example 74: 4-{2-(4-chlorophenyl)pyrazolo[1,5-b]pyridazln-3-yl]-N-(3,4- 
difluorophenyl)pyrimidln-2-amlne 




H 



WO 2004/035588 



PCT/US2003/032473 



88 

In a similar manner as described in Example 62a, from N-<3,4- 
difluorophenyl)guanidinium nitrate was obtained the title compound as a brown solid. 
'H-NMROOOMHz, DMSOda)ppm: 9.91(s, 1H), 8.85(d J=8.9Hz, 1H), 8.68(m, 1H), 
8.45(d J=5.2Hz. 1H). 7.89(m, 1H), 7.69(d J=8.4Hz, 2H), 7.59(d J=8.2, 2H), 7.50(m, ' 
1H), 7.35(m, 2H), 6.73(d J=5.2Hz, 1H). 
19 F-NMR(DMSO): -138.00 and -148.07. 
ES-MS:435(M+1). 

ES-HRMS for C^H^NaC^: Found 435.0940, Cacld 435.0937. 

Elemental Analysis forCaH^NeCIFzO^HzO: Found C 59.63, H 3.14, N 18.84; 

Cacld C 59.63, H 3.17, N 18.97. 

Example 75: 4-{2^4-chlorophenyl)pyrazolo[1,5-b]pyridazin-3-yl]-N-(2,3-dihydro- 
1,4-benzodIoxln-6-yl)pyrimidin-2-amine 




In a similar manner as described in Example 62a, from N-(2,3-dihydro-1 ,4- 

benzodioxin-6-yl)guanidinium nitrate was obtained the title compound as a brown 
solid. 

'H-NMRCSOOMHz, DMSO-d 6 )ppm: 9.48{s. 1H), 8.89(d J=9.0Hz, 1H), 8.66(m, 1H), 
8.34(d J=5.2Hz, 1H), 7.69(d J=8.4Hz, 2H), 7.60(d J=8.4Hz, 2H), 7.46(m. 1H), 7.33(s, 
1H), 7.08(d J=8.7Hz, 1H), 6.76(d J=8.7Hz, 1H), 6.55(d J=5.2Hz, 1H), 4.23{br, 4H). 
ES-MS:457(M+1). 

ES-HRMS for C^HwNeOjCI: Found 457.1191, Cacld 457.1180. 

Elemental Analysis forC 2 4H 1 7N6O 2 CI0.5H 2 O: Found C 61 .88, H 3.80, N 17.88; Cacld 

C 61.87, H 3.89, N 18.04. 



Example 76: 4-{2>(4-chlorophenyl)pyrazolo[1,5-b]pyridazin-3-yl]-N-[4-chloro-3- 
<trifluoromethyl)phenyl]pyrlmldin-2-amine 



a 
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CI 




H 



CI 



In a similar manner as described in Example 62a, from N-[4-chtoro-3- 
(trifluoromethyl)phenyl]guanidinium nitrate was obtained the title compound as a 
brown solid. 1 H-NMR(300MHz, DMSO-d 6 )ppm: 10.16(s, 1H), 8.86(d J=8.8Hz, 1H). 
5 8.69(m, 1 H), 8.48(d J=5.2Hz. 1 H), 8.35(d J=23Hz, 1H), 7.99(d J=8.5Hz, 1H). 7.70(d 
J=8.5Hz, 2H), 7.58(m, 3H), 7.48(m, 1H), 6.73(d J=5.2Hz, 1H). 
19 F-NMR(DMSO): -61.64. 
ES-MS:501(M+1). 
. ES-HRMS for C^H^NeCy^: Found 501 .061 1 , Cacld 501 .0609. 
1 0 Semental Analysis for C^sNsCfeFa: Found C 55.24, H 2.93, N 1 6.37; Cacld C 



Example 77: 446-methyl-2-I4HtrifluoromethyI)phenyl]pyrazolo[1,5-b]pyridazin 
3-yl}-N-pheny1pyrimidin-2-amine 



a) In a similar manner as described in Example 62a, from Example 77b and N- 
phenylguanldlnium nitrate was obtained the title compound as a brown solid. 
1 H-NMR(300MHz. DMSO-d 6 )ppm: 9.62(s, 1H), 8.71 (d J=9.2Hz, 1H), 8.36(d J=5.0Hz, 
20 1 H). 7.85(br, 4H), 7.59{d J=7.8Hz, 1 H), 7.37(d J=9.2Hz, 1 H), 7.32 (m, 1 H). 7. 1 8(dd 
J= 7.8, 7.5Hz, 2H), 6.91 (m, 1H), 6.62(d J=5.0Hz, 1H), 2.59{s, 3H). 
16 F-NMR(DMSO)ppm: -61.45. 



55.11, HZ61.N 16.76. 




15 



H 
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ES-MS: 446(M). 

ES-HRMS for CzAaNaFg: Found 447.1532, Cacld 447.1545. 

Elemental Analysis for C24HUN6F3.0.36H2O.0.19C4H8O2: Found C 63.32, H 4.00. N 

17.89; Cadd C 63.32, H 4.13, N 17.89. 



b) (2E)-3-(dimethyterra*noH^6Hroto^ .5- 
b)pyridazirv-3-yQprop-2-en-1-one 

In a similar manner as described in Example 6b, from 77c was obtained the title 
compound as a brown solid. , H-NMR(300MHz, DMSO-d 6 )ppm: 8.37(d J=9.2Hz, 1H), 
10 7.93(d J=8.3Hz, 2H), 7.83(d J=8.3Hz, 2H), 7.54(d J=12.5Hz, 1H)..7.30(d J=9.2Hz, 
1H), 5.05(d J=12.5Hz, 1H), 3.02(s. 3H), Z56(s, 3H), Z48(s, 3H). 
,9 F-NMR(DMSO)ppm: -61.42. , 
ES-MS: 374(M). 

15 c) H6-methyl-2-I4-{tn^uoromethyl)phenyl]pyrazolo[1,5-b]pyrida2in-3- 
yl}etrtanone 

In- a similar manner as described in Example 62c, from 67d was obtained the title 
compound as a brown solid. 1 H-NMR(300MHz,DMSO-d B )ppm: 8.58(d J=9.3Hz, 1H), 
7.88(m. 4H), 7.51 (d J=9.3Hz, 1H), Z59(s. 3H), Z26(s. 3H). 
20 19 F-NMR(DMSO): -63.04. 
ES-MS: 320(M+1). 

Example 78: N-(2,3-dihydro-1,4-ben2odioxin-6-y1)-4-[6^nethyl-2-(4- 
methylphenyl)pyrazolo[1 ,5-b]pyridazin-3-yl]pyrimidin-2-amlne 



In a similar manner as described in Example 62a. from N-(2,3-dihydro-1,4- 
benzodioxin-6-yl)guanidinium nitrate was obtained the title compound as a brown 
solid. 



5 




25 



H 
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1 H-NMR(300MHz, DMSO-d 6 )ppm: 9.42(s, 1H), 8.72(d J=9.1Hz, 1H), 8.30(d J=5.2Hz, 
1H), 7.84(br, 4H), 7.36(d J=9.1Hz, 1H), 7.24{s. 1H), 7.01(d J=8.7Hz, 1H), 6.68(d 
. J=8.7Hz. 1H), 6.52(d J=5.1Hz. 1H), 4.18{br, 4H), 2.59(s, 3H). 
1B F-NMR(DMSO): -61.43. 
5 ES-MS: 505(M+1). 

ES-HRMS for (^HjoNeCfeFg: Found 505.1592, Cacld 505.1600. 

Bemental Analysis for QasHuNeOzFa: Found C 6Z18, H 3.90, N 16.63; Cadd C 

62.90. H 3.80, N 16.66. 

1 0 Example 79: N-{3,5-bis(trifluoromethyl)phenyQ-4-pyrazolo[1 ,5-b]pyridazln-3-yl- 
2-pyrimidinamine 



a) N-{3,5-bls(trifluoromethyl)phenylH-pyrazoIoI1 ,5-b]pyridazln-3-yl-pyrlmldinamine 
In a similar manner as described in Example 1a. from N-[3,5-bis(trifluoromethyl) 

1 5 phenyQguanidine nitrate was obtained the title compound. 

1 H-NMR (300 MHz, cf-DMSO) 8 10.31 (s, 1H). 9.13 (d. 1H. J = 8.9 Hz). 8.96 (s. 1H). 
8.64 (m. 2 H). 8.52 (s. 2 H), 7.64 - 7.46 (m. 3H); MS (ESI) (M+H)* 425. 

b) N-[3.5-bis(trifluoromethyl)phenyrjguanidin8 nitrate 

20 In a similar manner as described in Example 7b, from 3.5-bis(trifluoromethyl)aniline 
was obtained the title compound. 1 H-NMR (300 MHz, rf'-DMSO) 810.03 (s, 1H), 8.01 
(s, 1H). 7.95 (s, 2H), 7.79 (s, 3H); MS (ESI) (M+H)* 272. 

Example 80: N-(3,5-dimethoxypheriyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
25 pyrimidinamine 




F 



F 
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a) In a similar manner as described in Example 1a. from N-<3,5- 
dimethoxy)phenyl]guanidine nitrate was obtained the title compound. 

1 H-NMR (300 MHz, tf'-DMSO) 8 9.56 (s. 1H). 9.26 (d, 1H, J = 8.9 Hz), 8.92 (s, 1H), 
5 8.63 (s, 1H). 8.52 (d, 1H, J = 5.1 Hz), 7.49 - 7.40 (m, 2H), 7.07 (s, 2H), 6.19 (s. 1H), 
3.76 (s, 6H); MS (ESI) (M+H) + 349. 

b) N-(3,5-dimethoxyphenyl)guanidine nitrate 

Prepared from 3,5-dimethoxyanilfne as described In published international patent 
1 0 application WO 00/78731 , herein incorporated by reference to such extent. 

Example 81: N-(4-sec4jutylphenyl)-4-pyrazolo[1,5-b]pyrldazln-3-yl-2- 
pyrimidinamine 



15 a) To 3-{2-{methylsulfonyl)-4-pyrimIdinyl]pyrazotol1 ,5-b]pyrldazine 0.1 g (0.363 

mmol) was added 0.54 g (3.63 mmol) of the amine and the contents heated at 170 °C 
for 15 mins. The reaction mixture was cooled, washed with ethanol and dried to 
afford a pale yellow solid. 

1 H-NMR (300 MHz, d 6 -DMSO) 8 9.49 (s, 1H), 9.18 (m, 1H), 8.95 - 8.91 (m, 2H), 8.67 
20 (s, 1H). 8.62 (s. 1H). 7.66 (d, 2H. J = 7.8 Hz). 7.43 (m, 1H). 7.19 (d, 2H, J = 7.8 Hz), 
1.6 (m, 3H). 1.23 (d. 3H. J = 6.6 Hz). 0.81 (t. 3H. J = 6.8 Hz); MS (M+H) + 345. 




b) 3-[2-(melhylsulfonyl)-4-pyrirnidinyI]pyrazolo[1 ,5-b]pyridazine 
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To a solution of M2^methylsulfany1)^pyrifrWiny0pyrazolo[1,5-b]pyridazine 2.0 g 
(8.20 mmol) in 70 mL DCM was added m-CPBA 4.88 g (20.5 mmol). After stirring for 
an hour, the reaction mixture was washed with satd. Sodium bisulfite solution 
followed by brine water. The oranic layer was seperated, dried with magnesium 
5 sulfate and concentrated to afford 3-[2-(methylsulfonyl)-4-pyrimidinyl]pyrazolol1 ,5- 
b]pyridazine as a pale yellow solid which was carried over crude to the next step. 
'H-NMR (300 MHz, d B -DMSO) 5 8.96 (s, 1H), 8.94 - 8.91 (m, 1 H). 8.66 (m, 1H). 
8.61 (d, 1H, J = 5.3 Hz), 7.72 (d, 1H, J = 5.3 Hz), 7.55 (m, 1H), 3.35 (s, 3H) 

10 c) 3-[2-(memylsulfanyl)^yrimidiny0pyrazolo[1,5-b]pyridazine 
In a similar manner as described in Example 62c, from 4-ethynyl-2- 
(methylthio)pyrimidine and was obtained the title compound as a brown solid. 'H- 
NMR (300 MHz, d 9 -DMSO) 8 9.04 (s, 1H). 9.02-8.99 (m. 2H), 8.74 (m. 1H), 8.32 
(d, 1H, J = 5.3 Hz), 7.67 (m, 1H). 3.53 (s, 3H) 

15 

Example 82: N-(4-tert-butylphenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
pyrimidinamine 



In a similar manner as described in Example.81a, from 3^2-(methylsulfonyl}-4- 
20 pyrimidinyrjpyrazolo[1 ,5-b]pyridazine and 4-tert-butylaniline was obtained the title 



1 H-NMR (300 MHz, d"-DMSO) 5 9.58 (s, 1H), 9.24 (m, 1H), 8.96 (br s, 1H). 8.81 - 
8.39 (m, 2H), 7.65 (d, 2H, J = .7.6 Hz), 7.36 - 7.21 (m. 4H); MS (ESI) (M+H) + 345. 




compound as a pale yellow solid. 



25 



Example 83: N-<3,5-dichlorophenyl)-4 i >yrazolo[1,5-b]pyriclazin-3-yl-2. 
pyrimidinamine 
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a) In a similar manner as described in Example 1a, form N-(3,5- 
dichlorophenyOguanidine nitrate was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, d 8 -DMSO) 5 9.98 (s, 1H). 9.14 (d. 1H, J = 9.0 Hz), 8.93 (s, 1 H), 

5 8.65 (s. 1 H), 8.58 (d, 1 H, J = 5.2 Hz), 7.91 (s, 2H), 7.51 (m, 2H), 7.15 (s. 1 H): MS 
(ESI) (M+H)* 357. 

b) N-(3,5-dichlorophenyl)guanidine nitrate 

In a similar manner as described in Example 7b, from 3,5-dichloroaniline was 
10 obtained the title compound as a pate brown solid. 

'H-NMR (300 MHz, (f-DMSO) 5 10.1 (brs, 1H). 7.66 (m, 3H), 7.53 (s, 1H). 7.36 (s, 
2H). MS (ESI) (M+H)* 204. 

Example 84: N-(3,4-dichtorophenyl)-4-pyrazolo[1,5-b]pyridazin-3-yI-2- 
15 pyrimldinamine 



a) In a similar manner as described in Example 1a, from N-(3,4- 
dichlorophenyl)guanidirte nitrate was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, d 6 -DMSO) 5 9.87 (s, 1H). 9.11 (d, 1H. J = 8.4 Hz). 8.88 (s. 1H), 

20 8.60 (s, 1H). 8.51 (s, 1H), 8.23 (s, 1H), 7.63 - 7.42 (m. 4H); MS (ESI) (M+H)* 357. 

b) N-(3,4-dichlorophenyl)guanidine nitrate 
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Prepared as described in J.Med. Chem. (1987), 30(11), 1943-8, herein 
incorporated by reference to such extent 

Example 85: N-(3,5-difluoropheny1)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
5 pyrimidtnamine 



a) In a similar manner as described in Example 1a, from N-(3,5- 
difluorophenyl)guanidine nitrate was obtained the title compound as a brown solid. 
'H-NMR (300 MHz, d 6 -DMSO) 8 9.99 (s, 1H), 9.18 (d. 1H. J = 9.1 Hz), 8.92 (s, 1H). 

10 8.64 (m, 1H). 8.56 (m, 1H), 7.59 -7.47 (m, 4H), 6.80 (m, 1H). MS (ESI) (M+H) + 325. 

b) N-(3,5-d'rfluorophenyl)guanidine nitrate 

In a similar manner as described in Example 7b, from 3,5-difluoroaniline was 
obtained the title compound as a white solid. 
15 1 H-NMR (300 MHz, cf-DMSO) 8 9.89 (brs, 1H), 7.67 (brs, 3H), 7.22 (m, 1H), 7.18 (m, 
2H); MS (ESI) (M+H) + 172. 

Example 86: N-[3-bromo-5-(trifluoromethyl)phenyl]-4-pyrazolo[1,5-b]pyridazin- 
3-yl-2-pyrimidinamine 





20 
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a) In a similar manner as described in Example 1a, from N-[3-bromo-5- 

(trffluoromethyl)phenyl]guanidine nitrate was obtained the tide compound as a white 
solid. 

'H-NMR (300 MHz, d a -DMSO) 5 10.1 (s, 1H), 9.09 (d, 1H. J = 8.9 Hz), 8.92 (s, 1H), 
5 8.62 - 8.56 (m. 2H), 8.38 (s, 1H), 8.13 (s, 1H), 7.49 (m, 3H); MS (ESI) (M+H) + 436. 

b) N-[3-bromo-5-(trifluoromethyl)pheny0guanidine nitrate 

In a similar manner as described in Example 7b, from 3-bromo-5- 
(trifluoromethyl)anlline was obtained the title compound as a pale yellow solid. 
10 'H-NMR (300 MHz, d 8 -DMSO) 8 8.24 (brs. 1H), 7.84 (s, 1H), 7.77 (s. 1H). 7.70 (brs, 
3H), 7.58 (s, 1H); MS (ESI) (M+H)* 283. 

Example 87: N^S^-dihydro-ZH-I.S-benzodioxepln^-yO-^pyrazoloII.S- 
15 b]pyridazln-3-yl-2-pyrimidinamine 



In a similar manner as described in Example 90a, from 3,4-dihydro-2H-1,5- 
benzodioxepin-7-amine was obtained the title compound as a pale yellow solid. 
'H-NMR (300 MHz, d e -DMSO) 8 9.52 (s. 1H), 9.20 (d, 1H, J = 9.8 Hz), 8.92 (s. 1H). 
20 8.64 (s, 1 H), 8.49 (d, 1 H, J = 5.3 Hz), 7.57 - 7.23 (m, 4H). 6.99 (s, 1H) 4.16 - 4.01 
(m, 4H), 2.12 (m, 2H); MS (ESI) (M+H)* 361. 




Example 88: 3-[(4-pyrazolo[1,5-b]pyridazin-3-yl-2-pyrimldinyl)amino]-5- 
(trifiuoromethyl)benzamide 
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a) In a similar manner as described in Example 1a, from 3- 
flamino0mino)methynamino}-5-(trifIuoromethyl)benzamide nitrate was obtained the 
title compound as a brown solid. 

'H-NMR (300 MHz, cf'-DMSO) 8 9.99 (s, 1H), 9.21 (d, iH, J = 9.2 Hz,), 8.98 (s, 2H), 
8.66 - 8.25 (m, 5H), 7.82 (s. 1H), 7.62 - 7.47 (m. 3H): MS (ESI) (M+H) + 400. 



b) 3^amlno(imino)methyl]amino}-5-(trifluoromethyl)benzamWe nitrate 
In a similar manner as described in Example 7b, from 3-amino-5- 
1 0 (trtfluoromethyl)benzamide was obtained the title compound as a yellow solid. 
1 H-NMR (300 MHz, d 6 -DMSO) 5 9.87 (brs. 1H), 8.26 (s, 1H), 8.09 (s. 1H), 8.00 (s, 
1H), 7.72 (d, 2H. J = 9.1 Hz), 7.62 (brs, 3H); MS (APCI) (M+H) + 247. 

Example 89: N-(3,4-difluorophenyl)-4-pyrazolo[1,5-b]pyridazin-3-yl-2- 
15 pyrimidinamine 




a) In a similar manner as described in Example 1a, from N-(3,4- 
difluorophenyQguanidine was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, d B -DMSO) 8 9.82 (s, 1H), 9.18 (d, 1 H, J = 8.8 Hz), 8.93 (s, 1H), 
20 8.65 (d, 1H, J = 3.2 Hz), 8.54 (d, 1H, J = 5.3 Hz), 8.06 - 7.99 (m, 1H), 7.53 - 7.37 (m, 
4H); MS (ESI) (M+H)* 325. 
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b) N-{3,4-difluorophenyl)guanidine 

Prepared as described in International Patent Publication WO 00/78731, herein 
incorporated by reference to such extent 

Example 90: NH4<hloro-3Ktrmuoromethy0phenya-4^yrazolo[1,5-b]pyrldazii 
3-yl-2-pyrimidinamine 




a) In a similar manner as described in Example 1a, from N-[4-chloro-3- 

(trifluoromethyl)phenyl]guanidine nitrate was obtained the title compound as a brown 
solid. 

'H-NMR (300 MHz, c^-DMSO) 5 10.08 (s. 1H). 9.15 (d, 1H, J = 9.1 Hz), 8.95 (s, 1H), 
8.67 (d, 1H, J = 4.0 Hz). 8.58 (d. 1H. J = 5.3), 8.41 (s, 1H). 8.08 (d, 1H, J = 8.5 Hz), 
7.70 (d, 1H, J = 8.8 Hz), 7.49 (m, 2H); MS (ESI) (M+Hf 391. 

b) N-[4-chloro-3-(trinuoromethyl)phenyl]guanidine nitrate 

In a similar manner as described in Example 7b, from 4-ch!oro-3- 
(trinuoromethyl)aniline was obtained the title compound as a yellow solid. 
1 H-NMR (300 MHz, d 8 -DMSO) 8 9.84 (brs, 1H), 7.81 - 7.45 (m, 6H); MS (ESI) 
(M+H)*238. 

Example 91: N-phenyl-4-(2.phenylpyrazolo[1,54>lpyridazln-3-yl)-2- 



pyrimldinamine 
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a) In a similar manner as described in Example 62a, from(2E>3-(dimethylamino)-1- 
(2-phenylpyrazo!o[1,5-b]pyridazin-3-y!)-2-propen-1-one and N-phenylguanidlnium 
nitrate 

was obtained the title compound as a brown solid. 
5 'H-NMR (300 MHz, d 8 -DMSO) 5 9.66 (s. 1H). 8.95 (d, 1H. J = 8.9 Hz), 8.65 (m. 1 H). 
8.35 (d, 1H. J = 5.2), 7.71 - 7.46 (m. 8H), 7.29 (t. 2H, J = 4.3 Hz), 6.99 (t, 1H, J = 7.8 
Hz). 6.57 (d. 1H, J = 7.3 Hz); MS (ESI) (M+H)* 365. 

b) (2E)-3-(dimethytamino)-1 -<2-phenylpyrazo!o[1 ,5-b]pyridazin-3-yl)-2-propen-1 - 
10 one 

In a similar manner as described in Example 62b. from1-(2-phenylpyrazolo[1 ,5- 

b] pyridazin-3-yl)ethanonewas obtained the title compound as a brown solid. 
'H-NMR (300 MHz, (f-DMSO) 5 8.59 (m. 3H), 7.74 - 7.50 (m, 6H), 5.10 (d, 1 H, J = 
12.5 Hz), 3.36 (brs, 3H), 2.52 (brs. 3H); MS (ESI) (M+H)* 293. 

15 

c) 1 -(2-phenylpyrazolo[1 ,5-b]pyridazin-3-yl)ethanone 

In a similar manner as described in Example 62c, from 4-phenyt-3-butyn-2-one was 
obtained the title compound as a brown solid. 

'H-NMR (300 MHz, d 6 -DMSO) 8 8.74 (m, 3H), 7.71 - 7.55 (m, 5H), 2.21 (s, 3H); 

20 

Example 92: 4-(2-phenylpyrazoIo[1,5-b]pyridazin-3-yl)-N-[3- 
(trifluoromethyl)phenyq-2-pyrimidinamine 



In a similar manner as described in Example 62a, from N-(3- 
25 (trifluoromethyl)phenyl]guanldine was obtained the title compound as a brown solid. 

'H-NMR (300 MHz. d 8 -DMSO) 5 10.04 (s, 1H), 8.95 (d. 1H J = 9.0 Hz), 8.68 (s, 1H), 
8.41 (d, 1H. J = 5.2 Hz), 8.28 (s, 1H), 7.68 - 7.7.44 (m, 8H), 7.31 (d, 1H, J = 7.7 Hz), 
6.63 (d, 1 H, J = 5.2 Hz); MS (ESI) (M+H)* 433. 
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Example 93: N-^chloro^-ttrifluoromethylJphenyO^-phenylpyrazoIon.S- 
b]pyridazin-3-yl)-2-pyrimldlnamine 



In a similar manner as described in Example 62a, from N-[4-chloro-3- 
(trifluoromethyl)phenyrjguanidinium nitrate was obtained the title compound 



1 H-NMR (300 MHz, cf-DMSO) 5 10.15 (s. 1H), 8.92 (d, 1H. J = 9.0 H Z ), 8.68 (m, 1H), 
8.43 (d, 1H, J = 5.3 Hz), 8.37 (s, 1H). 8.0.1 (d, 1H, J = 8.8 Hz), 7.69-7.46 (m. 7H), 
6.66 (d. 1H, J = 5.2 Hz); MS (ESI) (M+H) + 467. 

Example 94: N^-dihydro-l^enzc^ioxIn-e-ylJ^-phenylpyrazoloLI.S. 
b]pyridazJn-3-yl)-2-pyrimIdinamine 



In a similar manner as described in Example 62a. from N-(2,3-dihydro-1,4- 
benzodioxjn-6-yl)guanidinium nitrate was obtained the title compound as a brown 



l-NMR (300 MHz, d 6 -DMSO) S 9.43 (s. 1H), 8.93 (d, 1H, J = 8.8 Hz). 8.61 (m, 1H), 
24 (d, 1H. J = 5.2 Hz), 7.61 - 7.31 (m, 7H), 7.09 (d, 1H, J = 8.7 Hz). 6.74 (d, 1H, J 
8.6 Hz), 6.44 (d. 1H, J = 5.2 Hz), 4.10 (brs, 4H); MS (ESI) (M+H) + 423. 




brown solid. 




solid. 



Example 95: N-(3,5-difluorophenylH-(2-phenylpyrazolo[1.5-b]pyridazln-3.y|).2. 
pyrimidinamine 
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In a similar manner as described in Example 62a, from N-(3.5- 
difluoropheny))guanldinium nitrate was obtained the title compound as a brown solid 
'H-NMR (300 MHz, tf'-DMSO) 5 10.0 (s, 1H), 8.91 (d. 1H, J = 8.8 Hz). 8.64 (m. 1H). 
8.37 (d, 1H, J = 5.3 Hz), 8.24 (s. 1H), 7.93 (d, 1H. J = 8.2 Hz), 7.64 - 7.40 (m, 6H), 
7.27 (d, 1H, J = 7.7 Hz). 6.59 (d. 1H, J = 5.2 Hz); MS (ESI) (M+H) + 401. 

Example 96: NH3,4-difluorophenyl)-4K2-phenyli>yrazolo[1^b]pyridazln-3-yt)-2- 
pyrimldlnamine 




In a similar manner as described in Example 62a. from N-(3, 4- 
difluorophenyl)guanldinium nitrate was obtained the title compound as a brown solid 
'H-NMR (300 MHz, d e -DMSO) 8 9.85 (s. 1H). 8.86 (d, 1H. J = 8.1 Hz). 8.62 (s. 1H). 
8.35 (d, 1H, J =4.4 Hz). 7.86 (m. 1H). 7.61-7.26 (m. 8H), 6.59 (d. 1H. J =4.0 Hz); 
MS(ESI)(M+H) + 401. 

Example 97: 4-[2-(4-fluorophenyI)pyrazolo[1,5-b]pyridazln-3-yt]-N.phenyl-2- 
pyrimidinamine 
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a) In a similar manner as described in Example 62a, from N-phenylguanidinium 
nitrate 

was obtained the title compound as a brown solid 
5 'H-NMR (300 MHz. d B -DMSO) 5 9.64 (s, 1 H). 8.87 (m, 1 H). 8.63 (s. 1 H), 8.35 (s. 1 H). 
7.68 - 7.24 (m, 9H). 6.95 (s. 1H), 6.58 (s, 1H); MS (ESI) (M+H)* 383. 

b) (2E)-3-(dimethylamlno)-1-[2-{4-fluorophenyl)pyrazolo[1 ,5-b]pyridazin-3-yl]-2- 
propen-1-one 

10 In a similar manner as described in Example 62b, froml -[2-(4- 

fluorophenyl)pyrazolo[1,5-b]pyridazin-3-yl]ethanone was obtained the title compound 
as a brown solid. 

1 H-NMR (300 MHz, d B -DMSO) 8 8.59 (m, 2H), 7.81 (m, 2H), 7.60 (m, 1H), 7.40 (m. 
3H), 5.12 (d, 1H, J = 12.4 Hz), 3.06 (brs, 3H), 2.59 (brs, 3H); MS (ESI) (M+H) + 311'. 

15 

c) 1 42-(4-fluorophenyl}pyrazolo[1 ,5-b]pyridazin-3-yl]ethanone 
In a' similar manner as described in Example 62c, from 1-{2-(4- 
fluorophenyl)pyrazolo[1,5-b]pyiida2in-3-yl]ethanone was obtained the title compound 
as a brown solid. 

20 1 H-NMR (300 MHz, d B -DMSO) 5 8.73 (m, 2H), 7.79 - 7.59 (m, 4H), 7.42 - 7.36 (m, 
2H). 2.25 (s, 3H) 

Example 98: N-(2,3-dihydro-1,4-benzodioxin-6-yl)-4-{2-(4- 
fIuorophenyl)pyrazolo[1,5-b]pyridazin-3-yl]-2-pyrlmldInamine 



WO 2004/035588 



PCT/US2003/032473 



103 



F 




In a similar manner as described In Example 62a, from N-(2,3-dihydro-1.4- 
benzodioxin-6-y|)guanldinlum nitrate was obtained the title compound as a brown 
solid. 

'H-NMR (300 MHz, d 6 -DMSO) 5 9.43 (s, 1H). 8.89 (d. 1H, J = 9.2 Hz), 8.69 (m. 1H), 
8.62 (d. 1H. J = 5.1 Hz), 7.70 (m, 2H), 7.44 - 7.30 (m, 4H), 7.06 (d, 1H, J = 8.9 Hz), 
6.73 (d, 1H, J a 5.1 Hz), 6.48 (d, 1H, J = 5.1 Hz). 4.58 (brs. 4H); MS (ESI) (M+H)* 
441. 

Example 99: 4-{2-(4-fluorophenyl)pyrazolo[1,5-b]pyrldazin-3-yl]-N-r3- 
(trinuoromethyl)phenyl]-2-pyrimidinamine 



F 




In a similar manner as described in Example 62a, from N-[3- 
(trifluoromethyl)phenyf]guanldine was obtained the title compound as a brown solid. 

1 H-NMR (300 MHz, d a -DMSO) 8 10.04 (s, 1H). 8.92 (d, 1H, J = 8.9 Hz), 8.68 (m. 1H). 
8.44 (d, 1H, J = 5.2 Hz), 8.26 (s. 1H). 7.96 (d. 1H, J = 8.3 Hz). 7.76 (m, 2H), 7.52 (m, 
5H).6.66(d,1H, J = 5.3 Hz); MS (ESI) (M+H)* 451. 

Example 100: N-[4-chloro-3-(trifluoromethyl)phenyl]-4-|2-(4-fluorophenyl) 
pyrazolo[1,5-b]pyridazin-3-yf]-2-pyrimidinamlne 
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In a similar manner as described in Example 62a, from N-[4-chloro-3- 
(trifluoromemyl)phenyl]guanidinIum nitrate was obtained the title compound as a 
brown solid. 

'H-NMR (300 MHz, d 8 -DMSO) 5 10.1 1 (s, 1H), 8.63 (d, 1H, J = 8.8 Hz). 8.68 (m, 1H). 
8.41 (d, 1H, J = 5.1 Hz), 8.32 (s, 1H), 7.96 (d, 1H, J = 8.7 Hz), 7.69 - 7.30 (m, 6H). 
6.65 (d. 1H. J = 5.1 Hz); MS (ESI) (M+H)* 485. 

Example 101: N-(3,4-dmuorophenyl)-4-r2^4-fluorophenyl)pyrazolo[1,5- 
b]pyridazin-3-yl]-2-pyrim!dlnamlne 




In a similar manner as described in Example 62a, from N-(3, 4- 
difluorophenyl)guanidinium nitrate was obtained the title compound as a brown solid. • 
1 H-NMR (300 MHz, d 8 -DMSO) 8 9.85 (s, 1H), 8.82 (d, 1H, J = 9.2 Hz), 8.68 (m, 2H), 
8.38 9d, 1H, J = 5.1 Hz), 7.84 - 7.28 (m, 7H), 6.64 (d, 1H, J = 5.3 Hz); MS (ESI) 
(M+H) 4 419. 



Example 102: N-phenyl-4-{2-[3-(trifIuoromethyl)phenyl]pyrazolo[1,5- 
b]pyridazin-3-yl}-2-pyrimidinamine 
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a) In a similar manner as described in Example 62a, from N-phenylguanidlnlum 
nitrate 

was obtained the title compound as a brown solid. 
5 1 H-NMR (300 MHz, d 8 -DMSO) 5 9.68 (s. 1H), 8.88 (d, 1H, J = 8.8 Hz), 8.69 <m, 1H). 
8.42 (d, 1H, J = 5.3 Hz), 8.02 - 7.74 (m. 6H), 7.65 (d, 1H, J = 8.0 Hz), 7.48 (m, 1H), 
7.25 (m, 1H), 6.67 (d, 1H, J = 5.2 Hz); MS (ESI) (M+H)* 433. 

b) (2E)-3^dirr«thylamIno)-H2-[3Ktrifluoromethyl)phenyl]pyrazolo[1 ,5- 
10 b]pyridazin-3-yl}-2-propen-1-one 

In a similar manner as described in Example 62b, from 1-(2-(4- 

fluorophenyl)pyrazolo[1,5-to]pyridazin-3-ylJethanone was obtained the title compound 
as a brown solid. 

1 H-NMR (300 MHz, cf-DMSO) 5 8.53 (m, 2H), 7.98 (m. 2H), 7.76 (m, 2H), 7.50 (m. 
15 1H), 7.32 (m, 1H), 5.05 (d, 1H, J = 12.5 Hz), Z97 (brs, 3H), 2.51 (brs, 3H); MS (ESI) 
(M+H)* 361. 

c) 1-[2^4-flL»rophenyl)pyrazolo[1,54)]pyridazirv^-yriethanone 

In a similar manner as described in Example 62c, from 4-[3-(trifluoromethyl)phenylJ- 
20 3-butyn-2-one was obtained the title compound as a brown solid. 

'H-NMR (300 MHz, d e -DMSO) 8 8.76 (m, 2H). 8.08 - 7.62 (m, 5H), Z32 (s, 3H); 

d) 4-[3-(trifluoromethyl)phenyl]-34>utyn-2-one 

In a similar manner as described in Example 62d, from1-ethynyl-3- 
25 (trifluoromethyl)benzene was obtained the title compound as a brown solid. 

1 H-NMR (300 MHz, d 6 -DMSO) 5 8.01 - 7.60 (m, 4H), 2.44 (s, 3H); GC-MS (CI) 
(M+H)* 213. 
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Example 103: N-(2,3-dihydro-1,4-benzodioxin-6-y|)-4-{2-[3- 
(trif]uoromethyl)phenyq pyrazolo[1 ,5-b]pyridazin-3-yl}-2-pyrimidinannine 




In a similar manner as described in Example 62a, from N-(2,3-dihydro-1,4- 
benzodioxin-6-yl)gijanldinium nitrate was obtained the title compound as a brown 
solid. 

1 H-NMR (300 MHz, d 6 -DMSO) 8 9.43 (s, 1H), 8.75 (d, 1H, J = 8.4 Hz), 8.31 (d, 1H, J 
= 5.0 Hz). 7.96 - 7.70 (m, 5H), 7.39 (d, 1H, J = 9.2 Hz), 7.25 (s, 1H), 7.04 (m, 1H), 
6.71 (d. 1H, J = 8.7 Hz). 6.53 (d, 1H. J = 4.8 Hz) 4.19 (brs, 4H); MS ((ESI) (M+H)* 
491. 

Example 104: N-{3-(trifluoromethyl)phenyl]-4-{2-[3- 
(trinuoromethyl)pheny0pyrazolo[1,5-b]pyridazIn-3-yl}-2-pyrimIdlnamIne 




In a similar manner as described in Example 62a, from N-{3- 
(trifluoromethyl)phenyOguanidine was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, cf-DMSO) 5 10.03 (s, 1H), 8.85 (d, 1H, J = 8.8 Hz), 8.68 (m, 
1 HO, 8.45 (d, 1H, J = 5.1 Hz), 8.00 - 7.66 (m, 4H), 7.56 - 7.21 (m, 4H), 6.70 (d. 1 H, J 
= 5.2 Hz); MS (ESI) (M+H)* 500. 

Example 105: N-[4-chloro-3-(trifluoromethyl)phenyl]-4-{243- 
(trifluoromethyl)phenyrjpyrazolo[1,5-b]pyridazin-3-yl}-2-pyrlmldinamine 
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In a similar manner as described In Example 62a, from N-[4-chloro-3- 
(trifluoromethyl)phenyQguanidlnfum nitrate was obtained the title compound as a 
brown solid. 

'H-NMR (300 MHz, d e -DMSO) 5 10.14 (s, 1H). 8.82 (d, 1H, J = 8.8 Hz), 8.69 (m, 1H), 
8.47 (d, 1 H. J = 5.1 Hz), 8.31 (s, 1 H), 7.99 - 7.69 (m, 5H), 7.51 - 7.45 (m, 2H). 6.75 
(d, 1 H, J = 5.2 Hz); MS (ESI) (M+H)* 535. 



Example 106: N-<3,4-dmuorophenyl)-4^2-[3- 

(trinuoromethyl)phenyQpyTazolo[1,5*]pyridazin-3ryl^2i>yi1mldlnarnine 




In a similar manner as described in Example 62a, from N-(3, 4- 
difluorophenyl)guanidinium nitrate was obtained the title compound as a brown solid, 
n H-NMR (300 MHz, d 6 -DMSO) 8 9.91 (s. 1H). 8.83 (d, 1H, J = 9.2 Hz). 8.70 (s, 1H), 
8.48 (d, 1H, J = 4.8 Hz), 8.00 - 7.74 (m, 5H), 7.53 (m, 3H), 6.78 (s, 1H); MS (ESI) 
(M+Hf 469. 



Example 107: 4^6-n^yl-2i>henylpyrazolo[1,5-bIpyridazin-3-yl).N-pheny|.2. 
pyrimidinamine 
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a) In a similar manner as described in Example 62a. from N-phenylguanidinium 
nitrate 

was obtained the title compound as a brown solid. 
5 'H-NMR (300 MHz. d 6 -DMSO) 8 9.60 (s. 1 H). 8.81 (d. 1H, J = 9.1 Hz). 8.29 (d. 1 H. J 
= 5.3 Hz). 7.69 - 7.21 (m 9H), 6.96 (m, 2H), 6.67 (d. 1H, J = 5.1 Hz), 2.59 (s, 3H); 
MS(ESI)(M+H)*379. 

b) (2E)-3-<dimethylamino)-1-(6-methyl-2-phenylpyrazolot1 ,5-b]pyridazin-3-yt)-2- 
10 propen-1-one 

In a similar manner as described in Example 62b, from1-(6-methy»-2- 
phenylpyrazolo[1 ,5-b]pyridazin-3-yl)ethanone was obtained the title compound as a 
brown solid. 

'H-NMR (300 MHz. d 6 -DMSO) 8 1 H-NMR (300 MHz. d B -DMSO) 8 8.56 (m. 2H), 7.74 
15 -7.50 (m, 6H). 5.10 (d, 1H, J = 12.5 Hz), 3.36 (brs, 3H), 2.52 (brs, 3H); 2.57 (s. 3H); 
MS(ESI)(M+Na)*329. 

c) 1 -(6-methyl-2-phenytpyrazolo[1 ,5-b]pyridazin-3-yl)ethanone 

In a similar manner as described in Example 62c, from 4-phenyl-3-butyn-2-one and 
20 3-methylpyridazine was obtained the. title compound as a brown solid. 

'H-NMR (300 MHz. d 6 -DMSO) 8 8.60 (d, 1H. J = 9.2 Hz)), 7.69 (m. 2H), 7.56-7.50 
(m. 4H), 2.62 (s, 3H). 2.19 (s. 3H). 

Example 108: N-(2,3-dihydrc-1,4-benzodioxin-e-yl)-4-{6-methyl-2- 
25 phenylpyrazolofl ,5-b]pyridazin-3-yl)-2-pyrimldinamine 
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In a similar manner as described in Example 62a, from N-<2,3-dlhydro-1,4- 
benzodioxin-6-yJ)guanidinium nitrate was obtained the title compound as a brown 
solid. 

1 H-NMR (300 MHz, d 8 -DMSO) 5 9.41 (s, 1H). 8.83 (d, 1H, J = 8.9 Hz). 8.24 (d, 1H, J 
= 5.3 Hz), 7.63 - 7.31 (m, 6H). 7.1 1 (d, 1H. J = 8.7 Hz), 6.76 (d, 1H, J = 8.6 Hz), 6.43 
(d. 1H, J = 5.3 Hz). 4.21 (brs, 4H). 2.60 (s, 3H); MS (ESI) (M+H)* 437. 

Example 109: 4-(6-methy!-2-phenylpyrazolo[1,5-b]pyridazin-3-yl)-N-[3- 
(trifluoromethyl)phenyl]-2-pyrimidinamine 




In a similar manner as described in Example 62a, from N-[3- 
(trifluoromethyl)phenyOguanidine was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, cf-DMSO) 8 9.98 (s, 1H), 8.82 (d. 1H, J = 9.1 Hz). 8.36 (m. 1H). 
8.23 (s, 1H), 7.96 (d, 1H. J = 8.2 Hz), 7.63 - 7.25 (m. 8H), 6.58 (d, 1H. J = 5.2 Hz), 
2.60 (s. 3H); MS (ESI) (M+H)* 447. 



Example 110: N-{4-chloro-3^brffluoromethyl)phenyl]-4-(6-methyl-2- 
phenylpyrazolo[1,5-blpyrIdazin-3-yl)-2-pyrimidinamine 
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In a similar manner as described in Example 62a, from N-{4-chIoro-3- 
(trifluoromethyi)phenyfjguanidinium nitrate was obtained the title compound as a 
brown solid. 

1 H-NMR (300 MHz, c^-DMSO) 8 10.10 (s, 1H), 8.80 (d, 1H, J = 9.3 Hz), 8.38 (d, 1H, J 
= 5.3 Hz), 8.32 (s, 1 H), 8.01 (d, 1 H, J = 8.8 Hz), 7.67 - 7.24 (m, 7H), 6.62 (d, 1H, J = 
5.4 Hz), 2.60 (s, 3H); MS (ESI) (M+H) + 481. 

Example 111: N-(3,4-dlfluorophenyl)-4-{6-methyl-2-phenylpyrazolo[1,5- 
b]pyrldazln-3-yl)-2-pyrimidinamine 




In a similar manner as described in Example 62a, from N-(3, 4- 
difluorophenyOguankJinium nitrate was obtained the title compound as a brown solid. 
'H-NMR (300 MHz, cf-DMSO) 8 9.81 (s, 1H). 8.74 (d, 1H. J = 8.8 Hz), 8.31 (m, 1H), 
7.91 - 7.84 (m. 1H), 7.59 - 7.22 (m, 8H), 6.55 (d, 1H. J = 4.7 Hz), 2.58 (s, 3H); MS 
(ESI) (M+H)*415. 

Example 112: 4-{6-methyl-243^trifluoromethyl)phenyl]pyrazolo[1,5-b]pyridazin 
3-yl)-N-phenyl-2-pyrimidinamine 
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a) In a similar manner as described in Example 62a. from N-phenylguanldlnium 
nitrate 

was obtained the title compound as a brown solid. 
5 'H-NMR (300 MHz, d'-DMSO) 8 9.92 (s, 1 H), 8.70 (d, 1 H. J = 8.2 Hz), 8.42 <m, 1 H), 
8.34-7.19 (m, 10 H), 6.66 (d, 1H, J = 5.1 Hz), 2.61 (s.3H); MS (ESI) (M+H)* 447. 

b) (2E>^(dirnethylamirK))-H6-methyl-2^3-(trifluorornethyl)pheny0pyra ,5- 

b] pyridazin-3-yl}-2-propen-1 -one 

10 In a similar manner as described in Example 62b, from 1-{6-methyi-2-[3- 
(trifluoromemyl)phenyfJpyrazolo[1,5-b]pyridazin-3-yl}ethanone 
was obtained the title compound as a brown solid. 

'H-NMR (300 MHz, cf-DMSO) 8 8.53 (m, 1H). 7.98 (m. 2H), 7.76 (m, 2H). 7.50 (m, 
1H), 7.32 (m, 1H), 5.05 (d. 1H, J = 12.5 Hz), 2.97 (brs, 3H), 2.51 (brs, 3H), (2.58 s, 
15 3H) 

c) 1-{6-methyl-2-t3-(trifluoromethyI)phenyl]pyrazoIol1 ,5-b]pyridazin-3- 
yljethanone 

In a similar manner as described In Example 62c, from 4-{3-(trifluoromethyl)pheny0- 
20 3-butyn-2-one was obtained the title compound as a brown solid. 

'H-NMR (300 MHz. cf-DMSO) 5 8.63 (d, 1H, J = 9.4 Hz)), 8.06 (m. 2H), 7.93 (m. 1H), 
7.81 (m, 1H), 7.56 (d, 1H, J = 9.2 Hz), 2.63 (s, 3H), 2.31 (s, 3H); MS (ESI) (M+H) + 
320. 

25 Example 113: 4-{6-methyl-2-[3-(tr"rfluoromethyl)phenyl]pyrazolo[1 ,5-b]pyridazin- 
3-yl}-N-[3-(trifluoromethyl)phenylJ-2-pyrimidinamine 
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In a similar manner as described in Example 62a, from N-[3- 
(trifluoromethyl)phenyOguanidlne was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, d'-DMSO) 5 9.61 (s, 1H), 8.72 (d, 1H, J = 9.1 Hz), 8.35 (d, 1H. J 
= 5.1 Hz), 8.03 - 7.48 (m, 6H), 7.37 (d, 1H, J = 9.2 Hz), 7.22 (t, 1H, J = 7.6 Hz), 6.94 
(t, 1H, J = 7.1 Hz), 6.59 (d. 1H, J = 5.1 Hz), 2.58 (s, 3H); MS (ESI) (M+H)* 515. 

Example 114: N.[4-chloro-3^trifIuoromethyl)phenyl]-4-{6-methyl-2-l3- 
(trinuoromethyl)ph e nyllpyrazolo[1,5-b]pyrldazln-3-yl)-2i>yrimidmamine 




In a similar manner as described in Example 62a, from N-[4-chloro-3- 
(trifluoromethyl)phenyl]guanidinium nitrate was obtained the title compound as a 
brown solid. 

1 H-NMR (300 MHz, cf-DMSO) 5 10.10 (s, 1H). 8.70 (d, 1H, J = 9.2 Hz), 8.44 (d. 1H, J 
= 5. 1 Hz). 8.28 (m, 1 H), 7.96 - 7.53 (m, 6H), 7.49 (d, 1 H, J = 8.8 Hz), 7.40 (d, 1 H, J = 
9.2 Hz), 6.72 (d, 1H, J = 5.3), 2.61 (s. 3H); MS (ESI) (M+H)* 549. 



f. 
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Example 115: N-(3,4-difluorophenyl)-4-{6-methyl-2-[3- 
(trifluoromethyl)phenyl]pyrazolo[1,5-bJpyridazin.3-yl>-2-pyrimldinamlne 



In a similar manner as described in Example 62a, from N-(3. 4- 



F 



F 




F 



5 difluorophenyl)guanidinium nitrate was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz, c^-DMSO) 8 9.85 (s, 1H), 8.68 (d. 1H, J = 9.1 Hz), 8.42 (d, 1H. J 
= 5.2 Hz), 7.94 - 7.69 (m, 5H). 7.41 (d. 1H, J = 9.2 Hz), 7.29 (m. 2H), 6.72 (d, 1H, J = 
5.1 Hz); MS (ESI) (M+H)* 483. 

10 Example 116: N-(2,3-dihydro-1,4-benzodioxin-6-yl)-4-{6-mcthyl-2-[3- 

(trinuoromethyl)phenyl]pyrazolo[1,5-bJpyridazin-3-yl}-2-pyrimldinaminB 



In a similar manner as described in Example 62a, from N-(2,3-dihydro-1,4- 
benzodioxin-6-yl)guanidlnium nitrate was obtained the title compound as a brown 
15 solid. 

1 H-NMR (300 MHz, d 6 -DMSO) 5 9.43 (s. 1H), 8.74 (d, 1H, J = 8.3 Hz), 8.30 (d, 1H, J 
= 5.0 Hz), 7.96-7.70 (m,4H), 7.39 (d, 1H, J = 9.2 Hz). 7.25 (s, 1H). 7.04 (d, 1H. J = 
8.0 Hz), 6.70 9d, 1H. J = 8.6 Hz), 6.53 (d, 1H. J = 5.0 Hz), 4.19 (brs, 4H), 2.60 (s, 
3H); MS (ESI) (M+H)* 505. 




20 
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Example 117: 4-[2-<4-fluorophenyl)-6-inethylpyrazolo[1,5-b]pyridazln-3-yl]-N 
phenyl-2-pyrimidlnamlne 



a) In a similar manner as described in Example 62a, from N-phenylguanidlnlum 
5 nitrate 

was obtained the title compound as a brown solid. 

1 H-NMR (300 MHz, d 8 -DMSO) 8 9.43 (s, 1H), 8.77 (d, 1H. J = 9.2 Hz), 8.32 (d, 1H, J 
= 5.2 Hz), 7.68 (m, 3H), 7.37 (m, 6H). 6.95 (t, 1H, J = 7.3 Hz), 6.55 (d, 1H, J = 5.3 
Hz), 2.58 (s, 3H); MS (ESI) (M+H)* 397. 

10 

b) (2E>3-(dimethylamino)-1-[2-(4-fluorophenyl>6-methylpyrazolo[1 ,5- 
b]pyridazin-3-yl]-2-propen-1 -one 

In a similar manner as described in Example 62b, from 1-[2-(4-fluorophenyl)-6- 
methylpyrazolo[1 ,5-b]pyridazin-3-yI]ethanone was obtained the title compound as a 
15 brown solid. 

'H-NMR (300 MHz, d°-DMSO) 6 8.39 (d, 1H, J = 9.2 Hz), 7.75 - 7.51 (m, 2H), 7.33 - 
7.25 (m, 3H), 5.06 (d. 1H, J = 12.5 Hz). 3.02 (brs. 3H). 2.54 (brs, 3H), 2.48 (s, 3H); 
MS (ESI) (M+H)* 325. 

20 c) H2-(4-fluorcphenyI)-6Hrothy!pyrazo!c{1,^ 

In a similar manner as described in Example 62c, from 1-[2-(4- 
fluorophenyl)pyrazolo[1,5-b]pyridazln-3-yqethanone was obtained the title compound 
as a brown solid. 

'H-NMR (300 MHz, d 6 -DMS0) 8 8.56 (d, 1H. J = 9.2 Hz), 7.72 (m, 2H), 7.50 (d. 1H, J 
25 =9.3 Hz), 7.37 (m. 2H), 2.58 9s, 3H), 2.1 9 (m, 3H); MS (ESI) (M+H)* 270. 

Example 118: N-{2,3-dihydro-1,4-benzodioxin-6-yl)-4-[2-(4-fluorophenyl)-6- 
methy!pyrazolo[1,5-b]pyridazin-3-yl]-2-pyrimidinamine 



F 
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In a similar manner as described in Example 62a, from N-(2,3-dihydro-1,4- 
benzodioxin-6-y|)guanidinium nitrate was obtained the title compound as a brown 
solid. 

'H-NMR (300 MHz, t^-DMSO) 8 9.41 (s, 1H), 8.78 (d. 1H. J = 8.6 Hz), 8.26 (d, 1H, J 
= 5.2 Hz). 7.67 (m, 2H), 7.35 - 7.28 (m, 4H), 7.08 (m. 1H). 6.73 (d, 1H, J = 8.8 Hz), 
6.46 (d, 1 H. J = 5.3 Hz). 4.19 (brs, 4H), Z58 (s, 3H); MS (ESI) (M+H)* 455. 

Example 119: 4-I2-(4-fluorophenyl)-6-methylpyrazolo[1,54>Jpyridazin-3-y1l-NH[3- 
(trifluoromethyl)phenyr]-2-pyrimldinamine 




In a similar manner as described In Example 62a, from N-[3- 
(trinuoromethyljphenyljguanidine was obtained the title compound as a brown solid. 
1 H-NMR (300 MHz. d 8 -DMSO) 8 9.98 (s. 1H). 8.77 (d. 1H, J = 9.4 Hz), 8.38 (d. 1H, J 
= 5.3 Hz), 7.93 (d, 1 H. J = 8.2 Hz), 7.69 - 7.64 (m. ,2H), 7.48 - 7.24 (m, 5H), 6.59 (d. 
1H J = 5.4 Hz), 2.59 (s, 3H); MS (ESI) (M+H)* 465. 

Example 120: N-[4-chloro-3-(trifluoromethyl)phenyll-4"[2^4-fluorophenyl)-€- 
methylpyrazoloH ,5-b]pyridadn-3-yl]-2i>yrimldinamine 
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In a similar manner as described in Example 62a, from N-[4-chloto-3- 
(trffluoromethyl)phenyOguanidinium nitrate was obtained the title compound as a 
brown solid. 

1 H-NMR (300 MHz, d e -DMSO) 8 10.09 (s, 1H). 8.75 (d, 1H, J = 9.2 Hz), 8.39 (m. 1H). 
8.30 (s, 1 H), 7.99 (d, 1 H, J = 8.8 Hz), 7.68 - 7.52 (m, 3H). 7.38 - 7.29 (m. 3H). 6.63 
(d, 1 H J = 5.3 Hz), 2.59 (s. 3H); MS (ESI) (M+H) + 499. 

Example 121: N-(3,4-difluorophenyl)-4-[2-(4-fluorophenyl)-6-methyIpyra2olo[1,5- 
b]pyridazin-3-yl]-2-pyrimldlnamine 




In a similar manner as described In Example 62a, from N-(3, 4- 
difluorophenyl)guanidinium nitrate was obtained the title compound as a brown solid. 
'H-NMR (300 MHz, d 6 -DMSO) 8 9.84 (s. 1H), 8.73 (d. 1H, J = 9.1 Hz), 8.37 (d, 1H, J 
= 5.3 Hz), 7.88 - 7.82 (m, 1H), 7.67 - 7.62 (m. 2H), 7.39 - 7.23 (m, 5H). 6.62 (d, 1H 
J = 52. Hz), 2.58 (s, 3H); MS (ESI) (M+H)* 433. 
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Example 122: 4-{2-cyclopropylpyrazo1o[1,5-b]pyridazin-3-yl)-N-phenylpyrimidin 
2-amine (122) 



a) In a similar manneras described in 62a, from N-phenylguanidinium nitrate was 
5 obtained the title compound as a brown solid. 'H-NMR (300 MHz, (f-DMSO) ppm: 

9.62 (s, 1H), 8.96 (d, J = 9.1 Hz, 1H), 8.66 (m. 2H), 7.83 (d, J = 7.7 Hz, 2H), 7.41 - 
7.31 (m, 5H), 2.68 (m, 1H), 1.21 - 1.05 (m, 4H); MS (ESI) (M+H)* 329. 

b) {2E)-1-(2-cyclopropylpyrazolo[1 ,5-b]pyridazin-3-yl)-3-(dImethylamino)prop-2- 
en-1-one 

10 In a similar manneras described in 62b, from Example 122c was obtained the title 
compound as a brown solid. 1 H-NMR (300 MHz, d B -DMSO) ppm: 8.55 (m, 2H), 7.75 
(d, J = 12.3 Hz. 1H)), 7.36 (dd, J = 9, 9 Hz, 1H), 5.75 (d, J = 12.4 Hz, 1H), 3.17 (brs, 
3H), 2.92 (brs, 3H), 2.69 (m, 1H). 2.53 (s, 3H), 1.14-1.11 (m 4H); MS (ESI) (M+H)* 
257. 

15 c) 1-(2-cyclopropylpyrazolo[1,5-b]pyridazin-3-yl}ethanone 

In a similar manner as described in Example 62c, from 4-cydopropyJbut-3-yn-2-one 
was obtained the title compound as a brown solid. 1 H-NMR (300 MHz, d B -DMSO) 
ppm: 8.63 (m. 2H), 7.54 (dd, J = 8.9, 8.7 Hz, 1H), 2.95 (m, 1H), 2.6B (s, 3H), 1.14 - 
1 .04 (m, 4H); MS (ESI) (M+H)* 202. 

20 d) 4-cyclopropylbut-3-yn-2-one 

In a similar manner as described in Example 62d, by the reaction of cyclopropyl 
acetylene with acetic anhydride was obtained the title compound as a colorless oil 
after column chromatography with Hexane/ethylacetate (9:1 ) to afford the title 
compound in 64% yield. 

25 1 H-NMR (300 MHz. CDCI 3 ) ppm: 2.31 (s, 3H). 1.46 - 1.26 (m. 1H), 1.02 - 0.90 (m, 
4H)); GC-MS (M+H)* 109. 




Example 123: 4-(2-cyclopropylpyrazolo[1,5-b]pyridazin-3-yl)-N-(3,4. 
diflu orophenyl)pyrimidi n-2-amine 
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In a similar manneras described in 62a, from N-{3 t 4-difluorophenyl)guanidinium 
nitrate was obtained the title compound as a brown solid. 

'H-NMR (300 MHz, d 8 -DMSO) ppm: 9.86 (s. 1H), 8.91 (d, J = 7.9 Hz, 1H), 8.60 (d, J 
5 = 5.4 Hz, 1H), 8.56 (d, J = 6.3 Hz, 1H), 8.12 (m, 1H), 7.52 - 7.35 (m, 4H), 2.69 (m, 
1H). 1.23 - 1.08 (m, 4H); MS (ESI) (M+H)* 365. 

Example 124: 4-(2-cyclohexylpyrazolo[1,5-b]pyridazin-3-yl}- N-pheriylpyrimldln 
2-amine 



4-(2-cycIohexylpyrazolo[1,5-b]pyridazin-3-yl)-N-phenylpyrimidin-2-amine (124) 

a) In a similar manneras described in 62a, from N-phenylguanidinium nitrate was 
obtained the title compound as a brown solid. 'H-NMR (300 MHz, cP-DMSO) ppm: 
9.61 (s, 1H), 8.82 (d, J = 8.7 Hz, 1H), 8.56 (m, 2H), 7.81 (d, J = 7.8 Hz, 2H), 7.39 - 

15 7.30 (m, 3H), 7.09 - 6.98 (m, 2H), 3.52 (m, 1H), 2.30 - 1.28 (m, 10H); MS (ESI) 
(M+H)* 371 . . 

b) (2E)-1-(2-cyclohexylpyrazolo[1,5-b]pyridazin-3-yO-3-(dimethylamino)prop-2- 
en-1-one 

In a similar manneras described in 62b, from Example 123c was obtained the title 
20 compound as a brown solid. 'H-NMR (300 MHz, d 6 -DMSO) ppm: 8.51 (m, 2H), 7.73 
(d, J = 1Z3 Hz, 1H)), 7.36 (dd. J = 8.9, 8.9 Hz, 1H), 5.48 (d. J = 12.2 Hz. 1H), 3.42 
(m, 1H), 3.16 (brs, 3H), 2.92 (brs. 3H), 2.14 - 1.38 (m 10H); MS (ESI) (M+H)* 299. 

c) 1 -{2-cyclohexylpyrazolo[1 ,5-b]pyridazin-3-yl)ethanone 

In a similar manner as described in Example 62c, from 4-cyciohexyibut-3-yn-2-one 
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was obtained the title compound as a brown solid. 1 H-NMR (300 MHz, d 6 -DMSO) 
ppm: 8.65 (m, 2H), 7.55 (dd. J = 9.0. 9.0 Hz, 1H), 3.44 (m, 1H), 2.63 (s, 3H), 2.0- 
1.31 (m. 10H); MS (ESI) (M+H) + 244. 
d) 4-cyclohexylbut-3-yn-2-one 
5 In a similar manner as described in Example 62d, by the reaction of cyclohexyl 
acetylene with acetic anhydride was obtained the title compound as a colorless oil 
after column chromatography with Hexane/ethyiacetate (9:1 ) to afford the title 
compound in 35% yield. 1 H-NMR (300 MHz, CDCfe) ppm: 2.32 (s, 3H). 1 .96 - 1 .26 
(m, 11H); GC-MS(M+Hf 151. 

10 

Example 125: 4-(2-cyclohexylpyrazolo[1,5-b]pyrida2in-3-yl)-N-{3 l 4- 
dif!uorophenyl)pyrimidin-2-amine 




In a similar manner as described in 62a, from N-(3,4-difluorophenyl)guanidinium 
1 5 nitrate was obtained the title compound as a brown solid. 'H-NMR (300 MHz, d B - 
DMSO) ppm: 9.85 (s, 1H), 8.80 (d. J = 9.1 Hz, 1H), 8.60 (d, J = 5.2 Hz, 1H), 8.57 - 
8.55 Cm, 1H), 8.15 - 8.05 (m, 1H), 7.47-7.37 (m, 3H), 7.14 (d, J = 5.2 Hz, 1H), 3.41 
(m, 1H), 2.02 - 1.25 (m, 10H); MS (ESI) (M+H) + 407. 

20 BIOLOGICAL DATA 

The compounds of the present invention have valuable pharmacologic 
properties. As described in more detail below, each of the compounds were tested 
for activity as GSK-3 inhibitors. Each of the compounds described in the above 
examples demonstrated significant activity as GSK-3 inhibitors. More specifically, 

25 each of the compounds described in the above examples demonstrated a pICw of 
>5.0. 

The protocol used to demonstrate the pharmacological response of the 
present invention is based on the ability of the kinase to phosphorylate a biotinylated 
peptide, the sequence of which is derived from the phosphorylation site of glycogen 
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synthase and its sequence Is: BiotIn-Ahx-AAAKRREILSRRPS(P0 3 )YR-amldB. The 
phosphorylated biotinylated peptide is then captured onto streptavidin coated 
scintillation proximity assay (SPA) beads from Amersham Technology, where the 
signal from the is amplified via the scintillant contained in the beads. 
5 GSK-3B is commercially available or may be cloned and expressed in E coll 

using standard techniques to produce soluble, active protein. The production of 
active protein involves purification in two steps using Metal Chelate and Ion 
Exchange Chromatography. Protein eluting from Ion Exchange provides >90% pure 
product that may then be concentrated for use in high throughput screening. 

1 0 The kinase was assayed at a concentration of 20 nM final in 1 00 mM HEPES. 

pH 7.2 containing 10 mM magnesium chloride, 0.1 mg/mL bovine serum albumin, 
1mM dithiothreitol, 0.3 mg/mL heparin, 2.8uM peptide substrate, 2.5uM ATP, and 
0.2uCi/well y 33 P]-ATP. After 40 minutes incubation at room temperature, the reaction 
was stopped by addition of 100mM EDTA and 1mM solution in 100mM HEPES, 

1 5 pH7.2 followed by an additional solution of diluted Streptavidin coated SPA beads In 
PBS, pH 7.2 to give a final concentration of 0.25 mg of beads per assay well in a 96- 
well microtjter plate. 

10 mM stock solutions of the compounds of the invention in 100% DMSO are 
generated as a first step in the screening process. The second step involves the 

20 , creation of dose response plates where these compounds are diluted 10-fold in 

100% DMSO to 1mM concentrations and subsequently serially diluted 3-fold in 100% 
DMSO across the plate by automated liquid handling such that the final top 
concentration of inhibitor is 0.033 mM in the 30 uL kinase assay. The third step 
involves the creation of the assay plates. This is achieved by transferring 1 uL of the 

25 compounds to assay plates by automated liquid handling. The fourth step is to 
perform the assay as described and count the resulting plates in the Packard 
TopCount NXT microplate scintillation and luminescence counter. 
The final step is data acquisition and analysis where ICgo values are generated for 
each compound by normalizing curve data to the equation 100*(U1-C2y(C1-C2) 

30 (where U1 is the cpm value. C2 is the background, and C1 is the maximum number 
of counts), then fitting the normalized data to the equation y = Vmax*(1-(x/(K+x))). 
The \Cso values were converted to pICso values, i.e., -log ICk> in Molar concentration. 
Test compounds are employed in free or salt form. 
All research complied with the principles of laboratory animal care (N|H 

35 publication No. 85-23, revised 1985) and GlaxoSmithKline policy on animal use. 
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Although specific embodiments of the present invention have been illustrated 
and described In detail, the invention Is not Omited thereto. The above detailed 
description of preferred embodiments Is provided for example only and should not be 
construed as constituting any limitation of the Invention. Modifications will be obvious 
to those skilled in the art, and all modifications that do not depart from the spirit of the 
invention are intended to be included within the scope of the appended claims. 
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CLAIMS 

What is claimed is: 

1 . A compound of Formula (I): 




or a salt, solvate, or physiologically functional derivative thereof, wherein 
DisNorCH; 

R 1 is aryl or heteroaryl, where said aryl or said heteroaryl may be optionally 
substituted one or more times with C t -C 6 alkyl, C,-C e alkoxy, C,-Ce alkytthio, C,-C 8 
alkylsulfinyl, d-C s alkylsulfonyl, oxo, hydroxy, mercapto, carboxy, tetrazolyl, 
carbamoyl optionally substituted with alkyl, aminosulfonyl optionally substituted by 
alkyl, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy, alkoxycarbonyl, 
halogen, d-d haloalkyl, heterocyclyl, heteroaryl, aryl, cyano, azido, nitro, or -NR*R 5 ; 

a is 1 or 2; 
yisO, 1,or2; 

R 2 is hydrogen, d-d alkyl, d-d alkenyl, C,.Ce alkynyl, d-d haloalkyl, dd 
cycloalkyl, halogen, heterocyclyl, aryl. heteroaryl, cyano, aa'do, nitro, -OR 8 , -OR 8 R B , 
W. -R e R", S(0)jR 7 . -C(0)R 7 . -C(O)0R 7 , -C(0)NR ,1 R 3 , -NR'(C=NR 4 )NR' , R 6 , - 
OC(0)NR 4 R 5 , -OC(0)OR 7 , -C(=NR 4 )NR 4 R 5 , -NR 4 R S , -OC(0)R 7 , or -NR 7 C(0)R 7 ; 

R 3 is -{QMQ 1 ) 
where 

Q is O, N(R 8 ) or S(0)y, 
pis 0 or 1, 
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y is 0, 1., or 2, and 

Q 1 is Chalky!. d-d cycloalkyl, d-d haloalkyl, aryl, aryl substituted 
with -C(0)N(H)R 6 NR 4 R s or-OC(H)(OH)R e NR 4 R 5 , heteroaryl, aralkyl, 
or-R^FfR 5 ; 



R 4 and R 5 are independently hydrogen, d-dalkyl, dd cycloalkyl. or R 4 and R 5 
together with the nitrogen atom to which they are bound form a heterocyclyl; 

R e is alkylene, arylene, heteroarylene, cycloalkylene, alkenylene, cycloalkenylene, or 
alkynylene; 

R 7 is hydrogen, d-dalkyl, d-d alkenyl, d-dalkynyl. -NR 4 R 5 , aryl, aralkyl. 
heteroaryl, cycloalkyl, heterocyclyl, -SfOJyR 8 , -C(0)R 8 , -C(0)OR 8 . -C(0)NR*R 5 , - 
S(0) 2 NR 4 R 5 , 

-NR'(C=NR 4 )NR 4 R 5 , -OC(0)NR 4 R s , -0C(O)0R 8 . -C(=NR 4 )NR 4 R 5 , -NR 4 R 5 , or- 
NR 7 C(0)R 7 

R 8 is hydrogen, d-dalkyl, C,.C 6 alkenyl, d-dalkynyl, -NR 4 R 5 , aryl, aralkyl, 
heteroaryl, cycloalkyl, heterocyclyl, or-S(0) 2 R 9 ; 



R" is d.C B alkyl or d.C 6 haloalkyl; 
R" is d-d alkylene; and 

R" is -OR 7 , -OC<0)NR 4 R 5 , -OC(OPR T , -OC(0)R 7 . 



2. The compound of claim 1 wherein R 1 is optionally substituted aryl. 

3. The compound of claim 2 wherein R 1 is optionally substituted phenyl. 

4. The compound of claim 3 wherein R 1 is phenyl is substituted in the para 
position. 

5. The compound of daim 1 wherein R 3 is further defined wherein Q is N(R 8 ), 
where R 8 is H, p is 1 , and Q 1 is optionally substituted aryl. 

6. The compound of claim 5 wherein Q 1 is optionally substituted phenyl. 

7. The compound of claim 6 wherein the phenyl is substituted in the meta or 
para position. 
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A method for the treatment or prophylaxis of a disorder in a mammal, said 
disorder being characterized by misregulation of GSK-3, comprising 
administering a compound of Formula (I): 



or a salt, solvate, or physiologically functional derivative thereof, wherein 
DisNorCH; 

R 1 is hydrogen, C^d alkyl, C,-C 4 alkenyl, C,-C 4 alkynyl, C^Cg alkoxy, halogen, 
hydroxy, cyano, -SfOJyCrCa alkyl. -NR^R 5 , aryl, or heteroaryl, where said aryl or said 
heteroaryl may be optionally substituted one or more times with C r Ci alkyl, Ci-Cb 
alkoxy, C,-Ca alkytthio, d-Ce alkylsulfinyl, 0,-Cb alkylsulfonyl, oxo, hydroxy, 
mercapto, carboxy, tetrazolyl, carbamoyl optionally substituted with alkyl, 
aminosulfonyl optionally substituted by alkyl, acyl, aroyl, heteroaroyl, acyloxy, 
aroyloxy, heteroaroyloxy, alkoxycarbonyl, halogen, Crd haloalkyl, heterocyclyl, 
heteroaryl, aryl, cyano, aado, nitro, or -NR^; 

a is 1 or 2; 
yis 0, 1,or2; 

R* is hydrogen, Ci.C 6 alkyl, C,.C 8 alkenyl, d.C B alkynyl, d-Ce haloalkyl, C3.C7 
. cydoalkyl, halogen, heterocyclyl, aryl, heteroaryl, cyano, azido, nitro, -OR 8 , -OR e R 8 , 



-RW. -R 6 R", S(0),R 7 , -C(0)R 7 , -C(0)OR 7 , -CpjNtfR 6 , -NR'(C=NR 4 )NR 4 R S , - 
OqOJNR^R 5 , -OC(0)OR 7 , -C(=NR 4 )NR 4 R 5 .-NR 4 R S , -0C(O)R 7 , -NR 7 C(0)R 7 ; 




(R 2 ), 



'a 



(I) 



R 3 is -<Q) P -<Q 1 ) 
where 

Q is O, N{R*) or S(0)y, p is 0 or 1 , y is 0. 1 , or 2 and 
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Q 1 is C t .Ce alkyl, C3.C7 cydoalkyl, Ct.Ce haloalkyl, aryl, aryl substituted 
with -C(0)N(H)R 9 NR*R 5 or -OCtHHOHJRWR 5 , heteroaryl. araikyl. or -RWR 5 ; 

R* and R 5 are independently hydrogen, did alkyl. C3.C7 cydoalkyl, or R* and R 5 , 
together with the nitrogen atom to which they are bound, form a heterocyclyt; 

R 6 is alkylene, arylene, heteroarylene, cycloalkylene, alkenylene, cycloalkenylene, 
and alkynyiene; 

R 7 is hydrogen, Ci.Ce alkyl, CAalkenyi, Ci.C e alkynyl. -NR 4 R 5 , aryl, araikyl, 
heteroaryl, cydoalkyl, heterocyclyl, -S(0),R 8 , -C(0)R 8 , -C(0)OR 8 , -CtOJNR^R 6 . - 
SCO^NR^R 5 , 

-NR'(C=NR 4 )NR 4 R 5 . -OC(0)NR 4 R s . -OC(0)OR 8 , -C(=NR 4 )NR 4 R S , -NR 4 R 5 , ,- 
NR 7 C(0)R 7 

R B is hydrogen, d-d alkyl, d-dalkenyl, CiAalkynyl, -NR'R 6 , aryl, araikyl, 
heteroaryl, cydoalkyl, heterocyclyl, or-SfOkR 9 ; 

R 9 is d.C B alkyl or d-d haloalkyl; 

R' is C r d alkylene; and 

R"is-OR 7 ,-OC(0)NR 4 R s . -OC(0)OR 7 , -OC(0)R 7 . 

9. The compound of daim 8 wherein R 1 is optionally substituted aryl. 

10. The compound of daim 9 wherein R 1 is optionally substituted phenyl. 

1 1 . The compound of claim 10 wherein R 1 is phenyl is substituted in the para 
position. 

12. The compound of daim 8 wherein R 3 is further defined wherein Q is N(R 8 ), 
where R 8 is H, p is 1 , and Q 1 is optionally substituted aryl. 

13. The compound of daim 12 wherein Q 1 is optionally substituted phenyl. 

14. The compound of daim 13 wherein the phenyl is substituted in the meta or 
para position. 

1 5. A method as claimed in claim 14, wherein the compound is selected from the 
group consisting of: 
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N-CydopropyM^yrazololl.S-bJpyridazii^^-^yrimidinamine; 

N^dopropyl4JH7rethyPH>yrazolo[1,54>]pyridaz^ 

4-Pyrazolo[1,54j]pyridazin^-yl-N-(2,2,2-^ 

N^henyl^pyrazoloII.S^lpyridaaivS-yl^yrimidinamine; 

N-(4<;h!orophenylH-py^o!o[1,54)]pyridazin-3-y1-2^yrimIdinamin8; 

N-(4-FluorophenyJ)^yrazoloI1,5-b]pyridazin^yl-2i>yrimidinamine; 

^[(4-Pyrazolo[1,5^]pyridazin-3-y^2-pyrimid'ff»yl)amino]benzonitrile; 

4-[(4-Pyrazolo[1 ,5-b]pyridazin-3-y»-2-pyrimidinyJ)amino]benzoic add; 

4-Pyrazolo[1.54)Jpyridazin^yl-hH3-(triflLKro^ 

N-(3-Nitrophenyl)^pyrazolo[1,54>]py^^ 

N^2-Ch!orophenyl)^pyrazolo[1>b]p^ 

^(4-MethoxyphenylM-pyrao1o[1,5^]pyrW^ 

4-Pyrazoio[1 t 54>]pyridazin^-y^3 f 4,5-trimethoxyphenyl>-2-pyrimidinamlne; 
N-[3-(1 ,3-Oxazol-5-yl)phenyl]-4-pyrazoloI1 ,5-b]pyridazln-3-yl-2-pyi1midinam!ne; 
N-(4-Pyrazolo[1 ,5-b]pyrida2in-3-yl-2-pyrimidinyl)-1 H-benzimidazol-6-amine; 
N-(4-PyrazoIo[1 ,5-b]pyridazin-3-yl-2-pyrimidinyl)-1 ,3-benzoxazol-2-amine; 
N-(6-Chloro-1 H-benzimida2oJ-2-yl)-N-{4-pyrazolo[1 ,5-b]pyridazin-3-yl-2- 
pyrimidinyl)amine; 

N-(4^hlorobenzyl)^yrazolo[1,5-b]pyrida2irv3-yl-2-pyrimidinamm 
N 1 ,N 1 -Dimethyl-N 3 -(4-pyrazolo[1 ,5-b]pyridazin-3-yt-2-pyrimldinyl V1 .3- 
propanediamine; 

N-[3^4-Morpholinyl)propy0^-pyrazo!o[1,5-b]pyridaziiv3-yl-2^yrimidinamine; 
^[3^4-MethyM-piperazinyl)propylHS>yra^^ 

1 -{3-[(4-Pyrazolo[1 ,5-b]pyridazln-3-yl-2-pyrimidinyl)aminolpropyl)-2-pyrTolidinone; 
N-[3-Chloro-4-(4-methyl-1 -piperazinyl)phenyl]-4-pyrazolol1 ,5-b]pyridazin-3-y»-2- 
pyrimidlnamine; 

N-[4-(4-Methyl-1-piperazjnyl)phenyl]-4-pyrazoio[1,5-b]pyridazin-3-yl-2- 
pyrimidinamine; 

N-{3-MethyM-(4-methyl-1 -piperazinyl)phenyl]-4-pyrazolo[1 ,5-b]pyridazir>-3-yl-2- 
pyrimidinamine; 

NH4-(4-MethyMiJiperazinyl>-3-(trffl^^ 
yl-2-pyrimidinamine; 

N-[3^hloro^4-morpholinyl)phenyI]-4-pyrazolo[1,5-b]pyiidaziri-3-yl-2- 
pyrimidinamine; 

NH4-[(Diethylamino)methyl]phenylH-py ram ^ 
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NH2-(Diethylamino)ethy)]^I(4^yra2mlo[1,5-b]pyridazin-3-y}-2- 
pyiimidinyl)amino]benzamide; 

N-Cyclopropyl-4-(2-methylpyrazolo[1 ,54)]pyrtdazin-3-yl>-2-pyrim!dlnamine; 

N-Cydopropyl^2^thy1pyrazok>[1,54>]pyrida^ 

4-(2-Butylpyrazolot1,54>]pyridazii>^ 

N^4-(4-MethyMiaiperaanyl)phenyl]^2-me^^ 

pyrimidinamlne; 

4-(2-Ethylpyrazolo[1 > 54>]pyridazIr>^yl)-h^^^ 
pyrimidinamlne; 

4-(2-Butylpyrazo!o[1 ,5-b]pyridazin-3-yl)-N-[4-{4-methyl-1 -piperazinyl)pheny0-2- 
pyrimidinamine; 

N-Cyclopropyl-4-(6-methoxypyrazolo[1 ,5-b]pyridazin-3-yl>-2-pyrimidinannine; 
4-(6-Methoxypyrazolo[1 ,&-b]pyridazin-3-yl>-N-[4-{4Hnnethyl-1 -piperazinyl)phenyq-2- 
pyrimidinamine; 

3-[2-(CydopropylaminoH-pyrimidinyl]pyrazoIo[1,5-b]pyridazin-6-ol; 
N-tydopropyl^(6-isopropoxypyrazolo[1,5-b]pyri^ 

N-[4-(6-lsopropoxypyrazolot1 ,5-b]pyridazln-3-yl>-2-pyrimidinyl]-N-I4-(4-methyl-1 - 
piperazinyl)phenyl]amine; 

3- [2^C^dopropylamino)-4-pyrimidinyqpyrazolo[1 l 5-b]pyridazin-6-yi 
trifluoromethanesulfonate; 

4- [6^2-Chlorophenyl)pyrazo!o[1,5-b]pyridazin-3-yll-N-cydopropyl-2-pyrimidinamine; 
N-CydopropyM46-(2-thienyl)pyrazolot1,5^]pyrida2dn^yQ-2-pyrimidinamine; 
N-C^dopropyM^6-(4-fluorophenyl)pyfazoto[1,5^]pyrklaan-^yl]-2-pyrimidinamine; 
N-CydopropyM^6-viny1pyrazo!o[1,5-b]pyrWadn^yl)^2-pyrimidinamine; 
N-C^opropyW46-{4^orohoIiny1)pyrazolo^^ 

N-(^dopenty1-342-(<ydopropylamino)4^yrimidinyl]pyrazo!o[1,5^]pyridazin^ 
amine; 

N-CydopropyM-l6-(1 -pyirolidinyl)pyrazolo[1 ,5-b]pyridazin-3-yl]-2-pyriniidinamine; 
I^C^dopropyl-446-(2-fluoro-4-pyridinyl)pyrazdo[1 ,5-b]pyridazin-3-y|J-2- 
pyrimidinamine; 

N-CydopropyW-[6-{phenylsuifanyl)pyrazolo[1 ,5-b]pyridazin-3-yll-2-pyrimidinamine; 

4^6K4-Fluorophenyl)pytBzolo[1,5^]pyridazin-3-yO-N-(4-methoxyphenyl)-2- 

pyrimidinamine; 

4-[6-(4-Fluorophenyl)pyrazolo[1 ,5-b]pyridazin-3-yl]-N-[4-(4-methyH - 
piperazinyl)phenyQ-2-pyrimidinamine; 
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N\N 1 -Dimethy^^446-(4-morphdinyl)pyra^ 
1 ,4-benzenediamine; 

1 -(Dimethylamino)-3-[4-({4-l&-(4-morpholinyl)pyra2ol(^1 ,5-b]pyruiazin-3-yl}-2- 
pyrimidinyl}amino)phenoxy]-2-propanol; 

N-(1 ,3-benzodtoxol-5-yl>-4-pyrazDlo[1 ,5-b]pyridaa'n-3-yl-2-pyrirrtdinamine; 
N-(2.3-Dihydro-1 ,4-benzodioxin-6-yl)-4-pyrazolo[1 ,5-b]pyridazin-3-yl-2- 
pyrimidinamine; 

N-[3-Methoxy-5^trifluoromethyl)phenyfl^^ 
pyrimidinamine; 

44(4-Pyrazolo[1,54)]pyiida2irv^ylT2-pyrimIdiny})amino]benzonitrile; • 

^(4-NitrophenylH^yrazoIo[1,54>]pyridazln-3-yJ-2-pyrimkiinamlnB; 

N-(3-Methoxyphenyl}^pyrazolo[1,5-b]pyridazin-3-yl-2-pyrimidinamine; 

r^3,5-DimethylphenylH-py^olot1.^ b ]pyri da 3n-3-y1-2i>yiimidin 

4-[2-(4-methoxyphenyl)pyrazolol1,5-b]pyridazin^ 

4-[2-(4-methoxyphenyl)pyrazolo[1,5-b]pyridazin-3-yl]-N-{3- 

(lrifIuoromelhyl)phenyl]pyrimidirv2-aminB; 

N-(3.4^ifluorophenylH-[2^4-methoxyphenyl)pyrazolo[1,54)]pyridazin-3-ynpyrimidin- 

2- amine; 

N-(2,3-dihydn>1 ,4-benzcKJioxin^ylH-l2^4-methoxyphenyl)pyrazolo[1 ,5-b]pyridazin- 

3- yl]pyrimidin-2-amine; 

N-[4^loro-3-(trifluoromethyt)pheny0^[2^4-methoxyphenyl)pyrazolo[1,5- 

b]pyridazin-3-yl]pyiimidin-2-amine; 

N-phenyM^2^4^trif!uoromethyl)pheny0pyra^ 

amine; 

l\43^trifluoromethyl)phenyl}^2^4-(^ 

3- yl}pyrimidin-2-amine; 
N^3,4Kiffluorophenyl>^2^4-(trifluororra^ 
yl}pyrimldirv2-amir»e; 

N-(2,3-dihydro-1 ,4-benzodioxin-6-y1>-4-{2-[4-<trifluoromethyl)phenyIlpyrazolo[1 ,5- 
b]pyridazin-3-yl}pyrimidin-2-amine; 

N-[4K^!orc>-3-(trmuorome%l)pheny0^2^4-(trinuoromethyl)pheny0pyrazolo[1,5- 
b]pyridazin-3-yl}pyrimidin-2-amine; 

4- [2-(4^lorophenyl)pyrazolo[1,54)]pyridazin-3-yQ-N-phenylpyrimldln-2-amine; 
4-[2-(4-chlorophenyl)pyrazolo[1,5-b]pyridazin-3-yl]-N-[3- 
(bifIuoromethyl)phenyQpyrimidin-2-amine; 
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4^2^4^hlorophenyl)pyrazolo{1,5^]pyridaa^ 
amine; 

4-[2-(4-chloropheny0pyrazolo[1 ,5-b]pyriciazin-3-yl]-N-(2,3-dthydro-1 ,4-benzodioxin-6- 
yl)pyrimidin-2-amine; 

4-[2-(4-chlorophenyl)pyrazolo[1 ,5-b]pyridazir>-3-yl]-N-[4-chloro-3- 
(trifluoromethyl)phenyl]pyrimidin-2-amine; 

4^6-nrwthyl-2-[4-(lrifluoromethyl)phenyl]pyrazo!o[1 ,5-b]pyridazin-3-yl}-N- 
phenylpyrimidin-2-aminB; 

N-(2,3-<Jihydro-1 ,4-l^nzodioxii^ylH46-methyl-2^4-methylph€nyl)pyrazolo[1 ,5- 

b]pyridazin-3-yl]pyrimidin-2-amine; 

N-[3,54)is(trifluoromethyl)phenyi]^ 

N-(3,5^imethoxyph8nyl)^yrazok)[1,5-b]pyridazin^yl-2-pyrimldlriamlne; 

N-(4-sec-butylphenylH^y^olo[1,5-b]pyridazln-3-yl-2-pyrimldInamine; 

N-(44erW>utytphenyl)^pyrazoloI1^ 

N^3,5^ichlorophenylH-pyra^M1.5^]pyridazirH3-yt-2^yrlmidinamlne; 
N-(3Adichlorophenyl>^pyrazDtol1,5-b]p^ 
N-(3,5-difluorophenyl)-4-pyrazolo[1 ,5-B]pyrida2in-3-yl-2-pyrimidinamlne; 
N43-bron^5^1rifluoromethyl)pheny0-4^yra2»!o[1,5-b]pyridazin-3-yl-2^ 
pyrimidinamine; 

N-(3,4-dihydro-2H-1 ,5-benzodfoxepin-7-ylH-pyrazolol1 ,5-b]pyridazin-3-yl-2- 
pyrimldinamine; 

3- [(4-pyrazolo[1,5-b]pyridazin-3-yl-2-pyrimM 

N^3,4Klifluorophenyl)^pyrazolo[1,5-b]pyTidazin-3-yl-2-pyrimidinamine; 
N-[4^loro^trifluoromethyl)pheny0^-pyiazolo[1,5-b]pyrida23n-3-y)-2- 
pyrimidinamine; 

Ni3henyl^(2^henylpyrazolo[1,5-b]pyridadn^yl)-2^yrimidinaminB; 

4^2-phenylpyrazolo[1.54j]pyriclazwv3-yl)^ 

pyrimidinamine; 

N-[4^loro-3Ktrifluorome%l)phenyn^(2i)henylpyrazolo[1,5-b]pyridazin 
pyrimidinamine; 

N-(2,3-dihydro-1 ,4-benzodioxjn-6-yl)-4-(2-phenyipyrazolo[1 ,5-b]pyridazin-3-yl)-2- 
pyrimidinamine; 

^3,5<linuorophenyl)-4-{2-phenylpyrazolo[1,5-b]pyridazin-3-yl)-2-pyrimidinamine; 
NK3.4-difluorophenyiH-(2-phenylpyrazolo[1,5-b]pyridazin-3-yl>-2-pyrimidinamine; 

4- [2-(4-fluoropheny))pyrazolo[1,5^]pyridazin-3-yl]-N-phenyJ-2-pyrimidinamine; 
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N-(2,3-dihydro-l ,4-benzodioxIn-6-y0-4-I2-{4-fluorophenyl)pyrazolo[1 ,5-b]pyridazin-3- 

yO-2-pyrimidinamine; 

4^2-{4-fluorophenyt)pyrazolo[1,5^te^ 

pyrimidinamine; 

N-[4n^lorc>-3KtrifIuoromethyl)phenyQ-4-[2-(4-fluorophenyl) pyrazolo[1 ,5-b]pyridazin- 
3-ylJ-2-pyrimidinamine; 

N^3,4^inuorophenyl)^p^4-fluorophenyl)pyrazolo{1,5^]pyrida2in-3-y0-2- 
pyrimidinamine; 

N-phenyMK2H3-(trifluoron^lhyl)ph8ny0pyrazolo[1,5^]pyridazin-3-y0-2- 
pyrimidinamine; 

N-(2,3-<iihydn>1 ,44)enzodio)dn^yl)^2^(trinuoromethyl)phenyl]pyrazolo[1 .5- 

b]pyridazin-3-yl}-2-pyrimidinamine; 

N^3-(trifluoromemyl)phenylH^2-[3^^ 

3-yl}-2-pyrimidinamine; 

N-[4K:hloro-3^trifluoronTeth^^^ 

b]pyridazjn-3-yl}-2-pyrimidinamine; 

NK3,4KlffluorophenylH^2^3-(tiifluort)methyl)pheny0pytazolo[1,5-b]pyiid^ 
pyrimidinamine; 

4K6-methyl-2^henylpyrazoio[1,5-b]pyri^ 

N-(2,3-dihydro-1 ,4-benzodioxin-6-yl)-4-{6-methyl-2-phenylpyrazolo[1 ,5-b]pyridazin-3- 

yl)-2-pyrimidinamine; 

4K6Hroethyl-2^henylpyrazo!o[1,5-b]p^ 

pyrimidinamine; 

N-[4^loro^(trffluorcMrathyl)pte^ 
yl>-2-pyrimidinamine; 

N^3.4^muorapheny!)^6-methyi-2-phenylpyirazoIo[1>b]pyridazin-3-yl)-2- 
pyrimidinamine; 

4^6^ethyl-243^trifluoromethyl)phenyQ^ 
pyrimidinamine; 

4^6-memyl-243^tn^uoromethyl)pheny0pyrazolo[1,5-b]pyrida2in^yl}^43- 

(trifluoromethyi)phenyl]-2-pyrimidinamine; 

N-[4H*loro-3-(trifluorDmethyl)pheny|J^6HTiethyl-2-[3- 

(trifluoramelhyl)phenyr]pyrazolo[1,5-b]pyridazin-3-yl}-2-pyrimidinamine; 

N-(3,4-difluorophenylH-{6-methyl-2-{3-(trifluoromethyl)pheny(]pyrazolo[1.5- 

b]pyridazin-3-yl}-2-pyrimidinamine; 
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N-(2,3-dihydro-1.4-benzodIoxIn-6-y|)^ 
(trffluoromethyl)pheny0pyrazoto[1 ^ 
^2-(4-fluorophenyl)^ethy!pynra^ 
pyrimidinamine; 

N-<2,3-dihydro-1 .44jen2»dfoxin^yt)-^[2-(4-fluorDphenyl>6-methylpyrazolo[1 .5- 
b]pyridazin-3-ylJ-2^yrimidlnamJne; 

4H[2^4^uorophenyl)^ethylpyra2olo[1,54)]pyrida2ln-3-ylJ-N-I3- 

(Irinuoromethyl)phenylh2-pyi1midinamine; 

N-[4^loro^trifluorome^ 

bJpyridazin-3-yl]-2-pyrimIdlnamlne; 

N^3,4KiifluoroprK}nylM^-(4-f)uoroph^ 

pyrimidinamine; 

4-(2^doprDpy1pyrazolo[1 t 5-b]pyridazih^yi>-N-pheny1pyrimidin-2-amine; 

4-(2Kydopropytpyrazob[1,5-b]pyridazin-3-^ 

amine; 

4^2-cyclohexylpyra2olo[1.5-b]pyrida2in-3-yl)-Ni3henylpyrimidin-2-amine; 
, 4-{2-<ydohexylpyrazolo[1 .54>]pyridazin-3-yl)-N-<3,4-difluoropheny1)pyrimidin-2- 
amine; or 

a salt, solvate, or physiologically functional derivative thereof. 

16. A pharmaceutical composition, comprising: 

a therapeutically effective amount of a compound as daimed in any one of daims 1 
to 7, or a salt, solvate, or a physiologically functional derivative thereof and one or 
more of pharmaceutically acceptable carriers, diluents and exdpients. 

17. The pharmaceutical composition of dalm 16, further comprising: 
at least one additional agent for the treatment or prophylaxis of diabetes. 

18. A pharmaceutical composition, comprising: 

a therapeutically effective amount of a compound as In daims 1 to 15, or a salt, 
solvate, or a physiologically functional derivative thereof, and one or more of 
pharmaceutically acceptable carriers, diluents and exdpients for preventing or 
treating conditions mediated by GSK-3. 1 
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19. A method of treating a disorder in a mammal, said disorder being mediated by 
inappropriate GSK-3 activity, comprising: 

administering to said mammal a therapeutically effective amount of a compound as in 
any one of claims 1 to 1 5, or a salt, solvate, or a physiologically functional derivative 
thereof. 

20. The method of daim 1 9, wherein the disorder is Type II Diabetes. 

21 . A compound as claimed in any of claims 1 to 7, or a salt, solvate, or a 
physiologically functional derivative thereof for use hi;therapy. 

22. Use of a compound as in any of claims 1 to 1 5, or a salt, solvate, or a 
physiologically functional derivative thereof in the preparation of a 
medicament for use in the treatment of a disorder mediated by inappropriate 
GSK-3 activity. 

23. The use of claim 22, wherein the disorder is Type II Diabetes. 

24. A method of treating diabetes in a mammal, including administering to said 
mammal a therapeutically effective amount of a compound as claimed in any 
of claims 1 to 7, or salt, solvate or physiologically functional derivative thereof. 

. 25. A method of treating diabetes in a mammal, including administering to said 
mammal therapeutically effective amounts of (i) a compound as in any of 
claims 1 to 15, or salt, solvate or physiologically functional derivative thereof 
and (ii) at least one additional anti-diabetic therapy. 
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